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SOCIAL MOVEMENTS 



PnoBABtY the most important social movement of the present time 
springs from a conception of the state as a social organism in opposition 
to the Adam Smith conception of it as economically merely a conglom- 
eraticm of individuals. On the latter theory each individual should be 
left to himself, competition should he uncontrolled, the government 
should keep out of economic affairs. On the former basis, the state is an 
organism which should control all its parts for the good of the whole. 

Such attempts by government to control trade are not new, but the 
object would seldom be "for the good of the whole" except where was 
acknowledged the sovereignty of the people. It is interesting to glance 
back over such attempts to control industry made by governments, and 
at the same time compare the efforts made by individuals or classes to 
control it for their own benefit. 

In Greece. Sparta by its peculiar laws made itself an agricultural 
aristocracy with the work done by serfs. Trade was practically anni- 
hilated In Athens all were free to come and trade. The government, 
however, fixed a maximum price on olives, grain, barley meal, bread; 
saw that the food was kept pure, and the measures correct; and pre- 
vented a "comer" on grain by compelling two-thirds of that imported 
to be put on the market. Here, too, as in Sparta, the traders were for- 
eigners and not a respected claas. The manual work was done by 
slaves. 

In Italy the land fell into the hands of large slave-holders, who 
nsed it for grazing purposes. The government sold imported grain for 
less than the small Italian farmers could raise it, and thus ruined the 



small farmer for.tftfc lencfit of the population at Rome. Tlic Roman 

senator woi &iv&i^cn from entering into any speculative trade venture. 

e. £,, l^omtik^rCc, or the farming of the revenue : but tliis law was often 

•\ livokltd by joining an association. Almost all lar^e businesses at Rome 

:';. : were carried on by menrpnmtrH asftortatinnf;. A man wa« advised to 

• ' send out fifty ship^ with forty-nine oDier merchants ralfier than to send 

out one on hb own account, tt gave him the bcndil of the law of 

average^,— actcil a^ now docs Uisurance, which was tniknown in thote 

days. 

liand labor suffered in social status becauie of the proximity of 
slave labor. But this seems to have been lessened to some extent by 
the existence of trarle corpcratiorii^. Nimia i» tabled to have divided 
workmen into nine classes, each of which became a society. Such 
Associations later became regular corporations, and exerted considerable 
inHuence on (He economic* of the time, Tlw membership seems both In 
the tunc of the republic and empire 1o liave been voluntary, but tliey 
seem to have inclmloJ practicalTy all free craftsmen in the large cities. 

Taken altogether the system of the empire was decidedly paternal. 
Mines and roads of communication were owned by the government, and 
tlie emperor paid very close attention to affairs which w^ should now 
con^der strictly municipal. 

I>uring the middle ages, practically all trades were tmdcr control 
of tnde guilds. We read of a weavers' and fulleri' guild in England 
as curly as 1 130. No one was permitted by the king to follow an occu* 
pation tiiilcss a member of the guild, and an apprenticed !p, usually of 
seven }'ears^ was necessary before a man could be admitted to a 
guild. Merchant guilds also existed early, but liberty tn buying and 
selling was tn general given to all tn Englaiul in 1335. From the twelfth 
lo the eigfitceotli century the guilds practically regulated industry, sub- 
ject to the control of the king. In the eighteenth ccntur)- the guilds did 
not keep pace with th*' grrtwili of the gr^at industries, and vi€Tc fiercely 
attacked by the hUsf^faifc scliool of ccoiKxniUs- Their influence vrane<l 
and like laws in their favor were left uninforced- Tlic law compelling 
apprenticeship was abolished in 1814, and all trade privileges of the 
guilds taken away. But noc long after this trade tmions began to be 
devebped to take their place. 

Even before the time of the Tudors it was the custom of the king 
to give the monopoly of dealing in a certain article to some favorite as 
a reward. Id the iline of Elizabctli tlicse mooopolie^ included such 
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thinfrs afi salt, currantSt iron» pbying cards, carriage of leather, ashes* 
cools, bottles, vinegar, eic. Tlic growih of the system roused great 
dboontent, a Scree struggle was waged against It tn Parliament m i6oi. 
«ikl Elizabeth promised to revoke the patents. Tlic matter was agsm 
brwight to a crisis under James h by the cxlortkpn of the licensers of 
inns, and the whole power was taken from the Crown except in the 
case of patent rigliis. During tlie next cenivry Parliament gave exclu- 
siTc power to trade in sonif certain district to a particular company 
formed /or exploitation or colonization, as, for example, the East India 
Ccatpany or the many Amt^nean enmpanies, but ihr pcrttiomic id^sut of 
Ai^m Smith at the end of the eighteenth century overthrew even this 
policy, ond «nce thai the government hu confined excliuivc privileges 
^vi:ii to private tudivtJuiils to patciils or co^yiighls. 

Ntnelecnth century socialifm came In with the ccniur)-. Fourier 
in i8oS published his theoretical pantheistic view of Uie world and main- 
tained that all ciTilization had been but putting the world farther from 
its Creator. His phantasies passed without effect, but in 1817 Owen 
bid a sdieme for a socialistic community before the HouAe of Com- 
mons committee on the poor law. A nun&cr of such social communities 
sprang up, among diem the famous Brooh Farm in tlic United States, 
but practically all were short lived. 

In 1831 die workingiitcn of Ly^is, Fruncet rose in revolt undei a 
banner inscribed "Live working or die fighting/' A like movement 
was the Chanist revolts by worktngmen in the thirties, for althougli 
their demands were political, yet the ground of the discontent was 
primarily economic AH of these movements had their rise and fall 
leaving little permanent results except the establishntcnt of trade onioas. 
but showing sn inTportant undercurrent in society, when Karl Marx 
gave a fcientific cxprc^icn to the movement In Gcmumy. 

Karl Mane {1818- 1883) wa^of Jewish descent lie was a lawyer, 
bm gave up hb profession for social studies. Between 1843 and 1845 
be was to Paris, and published several articles on socialism- At this 
time, also, lie met his lifelong friend, Friedridi Engels, In 1845 he 
was expelled from Paris and settled in Bnissels. A society of socialists 
bwl been organized as the Communist Ijcague and at a congress held 
in ift47. Marx and Kngela gave to ih*' worl<i die famous "Manifesto of 
Che Conitnunist Party" mcluded below. 

In 1667 Marx publidied the first volume of his great vrork "Das 
Kapital" The basis of Ida system b Lockc'3 UIca that the source of 
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Talue and propoty Is labor. Henct he arguei that all surplus product 
over ihc necessary subsislcncc of the laborer belongs to the laborer, but 
be declares tliat as a fact this goes to tbc capitalifit. 

This theory found an important result in the forniatkni of The 
IntenutlionAL a I«£n>*' of workmen of ih^ contin^^rtt which lasted from 
1864 to iS7^» and in llie gradual growttt of trade unions. 

One of the firft organiicrs of modern trade unions id Germany was 
Ferdinand La»^Ue> but at his <ltiiXh m 1864 hii general worktngnien's 
union nimibcrcd only 4^10 members. 

In a fcreat congress at Eisenach tn 1869 representatives of the many 
outside unioi^s fotmded the social democratic workingnicn's party and a 
combination was made with the Lassalle party in 1875, The two to- 
cher by this time numbered 25,oc» meint>ers. Since this time the 
socialists have been an important power in German politics. 

In England from 1799 to 1S24 there had grown tip a mass of lftw5 
■gabst restriction of trade, as a reaction agaluM t!ie mercantile theory 
of the eighteenth cefitury. Until 1824 it -was a crime to belong to a 
uiUon. Stich restrictions were partly removed in that year and more 
folly in 1871- 

In tile United Slates there were many local tmions early in the 
century, bat the first union including all the main trades of a city seems 
to have been m 18^3 in New York. In i86t a number of trades had 
a national organisation. After the war organisation was again begun 
and ftpfcad rapidly until titc panic of '73- I^rom 1877 to 1893 tlte labor 
mdooB scon to Eiarc had a rapid growth and the decrease in tlie panic 
of '93 was only about la per cent., not as great as during previous de- 
pressions* To-day practically all general trades are well organiicd, 
cspectaUy in cities of some size. 

The necessity of a city water snpply. the general tpread of lighting 
fay gas, the Invention of the nulroad in t8t4, of the telegraph in 1835. 
of the telephone in 1S78, of the incandescent electric light in 1879, and 
the intro<hction of electric street railways all created a class of indus- 
tries which have been called "natural monopolies." llw}- arc all public 
ulilili^s, and only one is essential in a gi%'m tield ; ihai ia, radi playfl an 
important part in prcKtil day civillxation, has in fact, become a public 
necessity, and as each is practically unltmftcd in possible capacity, ii is 
vastly more rconomJcal to have one industry- than two or more of the 
same knd in the same field- 



SOCIAL UOVBUBNTS 9 

Since 18S2 another class of partial monopolies has sprung up. In 
1882 the Standard Oil Company was organized, which was able to con- 
trol about 85 per cent- of the total output of refined oil in the United 
States, Since then a vast number of such combinations have been 
formed, all aiming to control the most of the output and the prices in 
their lines. Vast capital, enabling thcra to wait for returns, belter 
freight rates, which their greater volume of business has enabled them 
to procure, the cutting off of routine expenses and the expense of asm- 
petitive selling, have all given them an advantage over the small com- 
petitor. 

These are real economic advantages. The evils result chiefly 
from an ability to charge too high where there is a virtual monopoly; 
special rates from public utilities such as railroads; and undue influ- 
ence in city coimcils and other legislative bodies. 

The question of the control of such monopolies is one that is sure 
to be of fhc greatest importance in the near future. It involves a direct 
opposition between the idea of government as made up of individuals 
with the consequent laissez-faire principles of economy, and the idea of 
it as a social organism where the whole should supervise all its parts. 
Most of our ideas of government ownership or control come, though 
bereft of its most radical features, from the socialism of Marx and 
Engels. This in a far less extreme form is also the basis of the socialist 
party of Germany — the strongest single party in numbers in the empire 
— and of the state socialism represented by the Fabian Society, for 
example, in England. 
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KARL MARX 



Kasl Marx was bom of Jewish parents at Treves, in the province 
of the Rhine, May 5, l8r8. He studied at Bonn and Berlin, and began 
the practice of law, then gave it up, and became editor of a radical news- 
paper that was sftippressed because of its attacks on the Prussian gov- 
ernment 

He moved to Paris, but was expelled in 1845, and went to Brussels, 
where he founded a German workingman's association, and issued 
(with Engels) his famous "Manifesto" given below. 

He again became editor of the Rheinische Zeiiung at Colc^fne, but 
it was again suppressed, and he went to England, where were his h^d- 
quarters for the rest of his life. 

The International Worldngmen's Association was founded in 1S64. 
The first volume of Das Kapitd was issued in 1867. Marx starts m 
with Locke's idea that the basis of property is labor, and works out a 
theory that in the evolution of society, the employing class has come to 
appropriate the surplus earnings of labor. This, with his consideration 
of society as an cvolut]on> are the two most important and influential 
ideas of the book. 

The *'Manifesto" was much more radical and healed than this later 
exposition of his ideas, but he believes in the inevitable assumption by 
the laboring class of the means of production. 

His theories are a part of almost all socialistic writings, and, with- 
out his radical and unnecessary features, the idea that society is an 
organism which should control what concerns all for the good of all is 
playing a prominent part in all present day social thought 

Marx died in London, March 14, 1883. 
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MANIFESTO OF THE COMMUNIST PARTY 

By Kakl Mabx avd Fkibdrich Engiu 

A qiecter U haunting Eurc^)c — the specter of Communiim. All the 
powers of old Europe have entered into a holy alliance to exorctve thin 
specter; Pope aad Czar, Mettemich and Guizot, French radicals and 
Gennan police ^rics. 

AVhere is the party in opposition that has not been decried as com- 
mtnmtic by its opponents in power ? Where the opposition that has fi'^ 
hurled back the branding reproach of Communism, against the more 
advanced opposition parties^ as wdl as against its reactionary adver- 



Two things result irom this fact 

L Cornnmnism is already acknowledged by all European powers 
1o be ID itself a power. 

IL It is higfi time tint Co n n nun ists should openly, m the face of 
ibe irinle workl, pnUish their ricws, their aims, their tcndcndet, and 
mcd this muscTT tale of the Specier of Ccnvnunism with a maoifest^ of 
tfaefnrTT itself. 

To tiiis cyi the Co erru nists of rarknu naltonaJz-i^ ^.are atfeen^Ued 
ID TjiwW" a>f uccdxd the iylVywin^ -r.an:feiv^ V/ be ;/^:ftt«c^ jn itic 
Ecigfidi, rnac- Gefr^asi. Iialian, F>ri:iih aii^ Ltanish LcLguago. 



L 
Tfe innET ? ^ al r^riheno ri-Tg^ tccxty is tfae haAorj of du* 

imnnEL ^'.-T '-OS fi^- "^sc facr "J^if- ^a^ft-: ^r:vfr c 'r^'-jV^'ivra.*; 



u 



SOCIAL MOVEHKNTS 



tion of social rank. In ancient Roin^ w« have patricians, knights* 
plebeians, slaves; in ibc middle af^es, feudal lords, vasaaU, guild- 
masters, joumcymen, apprentices, serfs: in almost all of th«se clasiies, 
again, subordinate |:raf[alio<t«v 

Tlw modem bourgeois society thai has sprouted from the ruitvs of 
feudal Mcicty has not done awa^ with class Anugonisms. It has but 
c»tabll5lied nevr das^e^, new D>n(Iiliion9 of oppresaioci, new fonns of 
stnig(;lc in place of the old ones. 

Our epoch, the epoch of the bourgeoa*. possesses, however, this dis- 
tinctive feature: it has Aimpliiicd the class antagonisms, Societj- as a 
whole is more and more splitting tip into two ereat hostile camps, into 
two great classes directly facing: each other : Botirgeoitie and Proleuriat. 

From the serfs of the middle age« sprang the chartered burghers of 
the earliest towns. From Uiesc burgesses the first dements of the bour- 
geoisie were developed 

Hie discovery of America, the rounding of the Cape, opened up 
frcsJi ground for the rbing bourgeoisie* Tlie But Indian and Qiincse 
markets, tlic colcniiation of America, trade with the colonies, the in- 
crease in the means of exdiange and in commodities generally, gave to 
commcToe, bo navigation, to industry, an impulse ne\*cr before known, 
and thereby, to the rrvolutiofiary element in the tottering feudal sodety, 
a Tspid devdopment* 

The feudal system of uKlu!(tT7, under which industrial production 
was mottopolised by dose guilds, now no kmger suSked for ihc grow- 
ing wants of the new tnarkets. The manufacturing system took its 
place. The guild masters were pushed on one side by the manufactur- 
ing middle class; division of labor between the different corporate 
guilds vanished in the face of division of labor in each single workshop. 

Meantime tlie markets kept ever growing, the demand ever rising. 
Even manufacture no longer sufficed. Thereupon Rtram anfl machinery 
revolutionised industrial production. Tlie place of manufacture was 
taken by the giant. Modem Industry-, the place of the industrial middle 
class, by iodustriat millionaires, die leaders of the whole indusirial 
armicst the modem bourgeois. 

Modem indusuy has cstabHthed the workl's market, for which the 
dIaooTcry of America paved the way. The marked lias given an im- 
mense devek>|)mait to avnmerce, to navigation, to ccnimunication by 
land. This devdopmoit has. in its turn, reacted on the extension of 
industry; and in proportion as industry, cocnmerce, navigation and rail- 
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Wky$ extended, in &e same proportioo the bourgeoisie developed, 
iiscrcaxd its oipitalf and putlictl into tbc background evcr>' dass tvuidcd 
fkrwn from the middle ages. 

We see, therefore, how the modem bourgeoisie i*t itself the product 
of z long course of development, of a series of revolutions in the modes 
^ of productioo and of exchanfi:^ 

Each step in the derelopment of the bourgeoisie was accompanied 
b}' a corr^pondiQg political a<Ivanc« of that da^s. An oppressed class 
^iinder (he sway of the feudal nDbility, an anned and self-governing 
cialioa m tlie inedixvat commune, here indepcndcni urban repub- 
lic (as tn Italy and Gennany), there taxable "third estate** of the 
nxmarchy (as m France), afterwards, in the period of manufacture 
proper, ser\'ing either the scmi-fcudal or the absolute monarchy as a 
cotmteqK>:»e against iJie nobility, and, in fact, comcT'-storie of the great 
(iDociarchies in ^ncral. the bourgeoisie has at last, since the establish- 
[ir>ent of Modem Industry and of the world's market, conquered for 
itself, in the modem representative State. excUiiive political sway. The 
executive of the modem State it but a committee for managing the 
cota a itxk affurs of the vrholc bourgtoi^e. 

The bourgeoisie, historically, has played a most revolutionary pan. 
The bourgeoisie, wherever it has got the upper hand, has put an 
end to all fetidal, patriarchal, idyllic relations. It has pitilessly torn 
asunder the motley feudal ties that bound man to his "natural SQpe> 
riots," and has left remaining no other nexus between man and man 
'than naked self-tnterest, callous "cash paymmt." It has drowned the 
most hea%-enly ccitocies of religiouc fervor, of chivalrous enthusiasm, of 
philiattne sentimental ism, in the icy water of ^otittical calculation. It 
has resolved personal worth into exchange value, and m place of the 
[nanibcTlesa indefeasible chartered freedoms, has set up that single, 
-tmooiucionable freedom^— Free Trade* In one word, for exploitation. 
tcjled by religious and political illusions, it has substituted naked, 
shameless, direct, bniul exploitation* 

Tlie bourgeoisie has stripped of its halo every occupation hitherto 
honored and looked up to with reverent awe. It has converted the 
pfay»ician, the lawyer, the priest, the poet, the man of science, into its 
^poid wage laborers* 

Tlie bourgeoisie has torn away fnxn the family its sentimental veil, 
' and has rediKed the family relation to a mere money relation. 

The bourgeoisie has discbsed how it came to pass that the brutal 
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di^Iay ot vigor in the middk ages, whkh Reactionists 5o much admire, 
found its fitting complfment in the mo« slothful indolence. It his been 
tile first to show what man's activity can bring about. It has accom- 
plished n-ondcfS {at surpassing Egyptian pyramids, Roman aqueducti, 
and Gothic cathedrals ; it has conducted expe^Jitions that put in the shade 
all former exoduses of nations and crusader. 

Tba bourgeoisie cannot exwt without con«tanl!y re^'ol tit ionizing the 
■Dslruments of prodtiction, and thereby the relations of production, and 
with than the whole rcTations of ?K>dcty. Conservation of the old modes 
of production in unaltered forms was, on the contrary, the first condilioa 
oi existence for all earlier industrial daascs. Constant revolutioniiing 
of production, uninterrupted disturbance of all social conditions, ever* 
lasting unccrtamty and agitation, distinguish the bourgeois epoch from 
all earlier ones. All fixed. fast*fro2en relations, with their train of 
ancient and ^^enerable prejtidkies and opinions, are swept away ; all new* 
formed ones become antiquated before they can ossify. All that is solid 
melu into air, all that i» holy is profaned, and m^n \s at last compelled to 
fdcc with sober scnaca his real conditiona of life and his rtlatioua with 
his kind. 

The need of a constantly expanding market for its products chases 
the bourgeoisie o\'cr the whole surface of the globe* It must nestle every- 
where, seltlc c\Tr>wherc, establish conneciions everywhere. 

llie boursecHSic lias through its cxplcntation of the world's market 
given a cosmopolitan chara^er lo production and consumption in every 
cotmtry. To the Rreat chagrin of Rcadioniits, it has drawn f ro m under 
the feet of industry the notional ground on which it stood. All old- 
estaldishcd national in^luMries have been destroyed or arc daily being 
destroyed. They are dlskxlged by new industries, whose iniroductioo 
becomes a life and death fjuesliou for all civilized nations, by industries 
that no kmger work up indigenous raw material, but raw material 
dra%ii from the remotest zones, isdustries whose products are con- 
sumed, not only at home, twt in every quarter of tlie globe. In place of 
the old wants. ftati«f»ed by the produeliovis of the eoimtry, we find new 
wants, requiring for their utiKfaction the products of distant lands an^l 
dimca. In place of the old local 4uid nai^ocal seclusion and self-!«nl^- 
dcncy* we have imeroouric in every directkxn^ univcrsaJ mter-dcpcnd- 
ence of nations. And as in material, 50 also In intellectual prodaction. 
The intellectual creations of imhviiliial nations become cominon prop- 
erty. National one-»tdedness and narrow-mindedness become more and 
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TDOrc impossibk, and from die numerous national ukJ IlksI literaiurcs, 
Ibcrc arises a \vorId liteniturc. 

The bourgeoisie, by the rapid improvemcni of all instnimciils of 
production, by the immensely facilitated means of communication, draws 
all. even the most barbarian, nations inEo civiUtation, The cheap prices 
of iis commoflitiea are the heavy artillery with which it batters down all 
Cbincsc walljs with which it forces the barbarians' intensely obftttnate 
hatred of foreigners to capitulate It compels all nations, on pain of 
extinction, lo adopt the bourRcois mode of production ; it compels them 
to introduce what it calls civ:lization into their mtdst, L t^, lo become 
bourgeois themselves. In one word, it creates a world after its own 
imager 

The botirEreoisie ha* Rubjeclcd the country to the rule of ihc towns. 
It has created enormous cities, has greatly increased the urban popula- 
tion aft compared with ibe rural, and hat thiiK rescued a considerable part 
of the population from ilie idiocy of nir^ life. Just as h has made the 
country dependent on the towns, so has it made barb^naii and semi* 
barbarian coimtries dependent oti the civiliKed onci, nations of peasanu 
on nations of bourgeois, the East on the West. 

The bourgeoisie Weeps more and more doing away with tlw scat- 
tered state of the population, of the means of production, and ot prop* 
cfty. It has af;^lomerate<l population, centralized means of pro<luclion, 
and has eoncentrated property in a few hanrls. The necci^ry conse- 
quence of this was political eentralizatioo. Independent, or but loosely 
connected provinces, wiOi separate interests, laws, ffovermncnts and sys- 
tems of taxation, became lumi>ed together into one nalion* with one gov- 
ernment, one code of laws, one national class interest, one ffctiticr, and 
one ctistoms tariff. 

TTie bourgeoisie, during its rule of scarce one hundred years, has 
created more massive and more colossal productive forces than have all 
preceding generations together. Subjection of Nature's forces to man, 
machinery, application of chemi«ry to indttitr>- ami agriejtlhire. ftieam 
nai^lion, railways, electric telegraphs, clearing of whole cootitienu 
for cultivation, canalization of riven, whoJe fmpulations conjured out of 
the ground — what earlier century liad even a presentiment tliat such 
producti\-e forces sUtmbcred in the lap of social labor? 

We see then : iltc means of pnxluction and of exchange on whose 
foundatton the bourgeoisie built itself up, were generated in feudal 
society. At a certain stage in tbe development of these means of pnh 
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duction and of exdiatijfe, the comlition^ under whidi feudal society pro- 
duced and exchanged, the feudal orffantiation of agriculture and 
majiufacluring industry, in one word, tlie feudal reUtkms of property, 
became no longer compatible with the already developed productive 
forces ; tlicy txxamc »o many fetters. They had to be bur&i aaindcr. 

Into their place stepped free competition, accompanied by a social 
and political constitution adapted to it, and by the economical and politi- 
cal sway of the bourgeois class. 

A similar movement is cotof: oo before our own eyes. Modem 
bourgeois sodfTiy with its relations of production, of exchange, and of 
property, a society that Has conjured up %Mch gigantic niean% of produc- 
tion and of exchange, is like the sorcerer, who is no longer able to 
control the powers of the nclhcr world whcm he has called up by his 
spells. For many a decade past the history of industry and commerce 
is but the history of the revolt of modem productive forces against 
modem conditions of production, gainst the properly relations that are 
the condilioflis for tlie existence of the bourgeoisie and of its mlCn It is 
enough to mention the commercial crises that by their periodical return 
put on its trial, each time more threateningly, the existence of the botir* 
geoit society. In these crises a great part not only of the existing 
products, but also of the previously created productive forces, is pcn-j 
odically destroyett. In tlioe cri^ci tltcre breaks out an epitlcmic that, in 
all earlier epochs, would have seemed an absurdit)^ — the epidemic of 
overproductk)iL Society suddenly hnds itself put back into a state of 
momentary barbarism; it app^rs as tf a famine, a universal war of 
devastation had cut off the supply of every means of subsistence; 
industry and commerce seem to be destroyed: aiHi why? because there 
is loo much civilization, too much moaiis of subsistence, too muc 
industry, too much commerce. The productive forces at the disposal of 1 
KMrtcty no longer tend to further the do'clopment of the conditions of 
bourgeois property ; on the contrary, they have become too powerful for 
these conditions, by whtch tlicy are fettered, and so soon as they over- 
come tliesc fetters, they bring disorder into the whole of bourf^eois soci* , 
ety, endanger the existence of bourgeois property- The conditions oi 
bourgeois society are too ruirrow to comprise the wealth created by 
them. And how floe* tl>e bourgeoisie get over lliese crises ? On the * 
hand, by enforced destruction of a tnai^ of pro<Uictivc forces: on thfr' 
other, by the conquest of ne^' markets, and by tite more thorough 
cxplujtatioii uf the old ones. Thai is to say, by paving the way for more 
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extensive and more destructive crisei, and by diminislmig: the mcani 
whereby crises arc prevented. 

Tlie weapons with which the bourgeoisie idled feudalism to dte 
STOund are now turned a^inst the bourtreoisic it^lf. 

Rut nnt only has tho bourgeoisie forged the weapons that bring 
death to itself ; it has alK> called into cxij&tence the men who arc to wield 
those weapons — the modern wofkiiifj: c!a*s — the proletarians. 

Iti proponion as the bottrgcoiMc, i\ €., capital, is dcvclc^cd, in iJie 
same proportion la tlie proletariat, iht modem working class, developed ; 
a class of laborers wbo live only so lon^ as they find work, ami who find 
work only so long as their labor increases capital. — Tltcsc laborers, who 
must sell themselves piecemeal, arc a commodity, like c\'cry other article 
of commerce, and arc consequently e^[)Osed lo all the vicissitudes of 
competition, to all ilie fluctuations of the market. 

Owing to the extensive use of machinery and lo division of labor, 
the work of the protct^natt^s ha» lost all individual character, and, codsc* 
quently, ill charm for the workman. He becomes an appendage of tlte 
machine, and it is only the most simple, most monotonous, and most 
easily acquired knack, thai is required of him. HencCp the cost of pro- 
duction of a worlonan is restricted almost entirely to the means of sub- 
sistence that he requires for his maintenance, and for the propagation of 
His race. But ihr price of a commodity, an*! therefore al*o of labor, is 
equal to its cost of production. In propoiiiont therefore, as tlie repul- 
sivencss of the work increases, the wage decreases- Nay, nvore. in pro- 
portion as tlie use of macliincry and dlvlsicoi of labor increa&es, in the 
same proporticn ilic burden of toil also increases, whether by prolonga- 
tion of the working hours, by increase of llie work exacted in a given 
lime, or by increased speed of the machinery, etc. 

Modem industry has converted the little workshop of the patri- 
afdial master into the great factory of tlie industrial capitalis^E. Masses 
of laborers, crowded irto the f-ictor^', are organised like soldiers. As 
privates of ihe industrial army they are placed under the command of 
a perfect hicTarchy of officers and sergeants. Not o<iIy are tlicy slaves of 
the bourgeois class, and of ihc bourgcCTs State, tliey arc daily and hourly 
endavcd by the machine, by (he overlooker, and, attove all, t>y the indi- 
vidual bourgeois manutacturcr himself. The more openly this despot- 
ism proclaims (^ain lo be its end and aim, the more petty, the more 
hateful and the more embittering it is. 

The less Kkil) and exenlon of strength is implied in manual labor, 

X, t 
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in other ^<or<li, the more modem imlusHfry become* developed, the more 
IS the labor of men 5Uperse<Ied by that of women. Differences of age 
and 6CX have no longer any distinctive social validity for the workinc 
cla5^. All are inxtrtimcnU of labor, more or less expensive to use, 
according to age and mx. 

No sooner is the exploitation of the laborer by the mantifacturcr so 
far al an cn<l that be receives h)» wagei in cash, than he in net u\ton by 
Uie other pcniotis of the bourgeoisie, the landlord, the shopkeeper, the 
Pawnbroker, etc 

The lower strata of the middle class — the small tradespeople, shop* 
keeper^ and retired tradefmen generally, the handicraftfmcn and peas- 
ants — all tlwse sink gradually into the proleUiriat. partly because their 
diminutive capital does not suSke for the scale on which modem 
tnduKtry u earned on, and h swAmped in the competition with the hirgt 
capftaliais, partly because their sp(^dalued skill is rendered worthier by 
new method* of prodoction. Tims titc proleUriat is recruited from aJJ 
dasses of the population. 

The proletariat goe$ throu^ various stages of development. With 
Us birth begins its struggle with the bourgeoisie. At first the contest 
is carried on by individual laborers, then by the workpeople of a factory, 
then by the operatives of one trade, tn one locality, against the individual 
bourgvois who directly exploits them. They din^ their attacks not 
Sgainst ihc boorgeoie condilion« of production, hai againfit the instru- 
mcntn of production thcmseives; ihey destroy imported wares that com- 
pete with their labor, they smash lo pieces machinery, thej' set factories 
ablaze, ibey seek to restore by force the vanislied status of the workman 
of the middle at^cs. 

At this ttage tlic laborers still form an incolierent mass scattered 
over the whole country, and broken itp by tbeir mutual competition. If 
anywhere the>' unite to form more compact bodies, this is not yet the 
or>n«rf]itence of their own active union, hut of the unicvi of the tiour- 
gcoiite, which class, in order to attain it£ own political ends, is o>rnpelled 
to set the wliolc proletariat in mction, and b moreover yet, for a time, 
able to do sOh At this stage, therefore, the proletarians do not Aghl 
their enemies, but tlie enemies of their enemies, the remnants of absolute 
monardiyt the luid owners, the non-industrial bourgeois, the petty bour- 
gecMsle. Thns the whole historical movement is concentrated in the 
hands of the bourgeoisie; every victory so obtained U a victory' for the 
boargeoiiie. 
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Bat with the devclopcnCDt of industry the proklariat not only 
increases in number; it becomes concentrated in greater masses, its 
fili'cniTth f:TOws and ii feels that stre]if;:t1i nwrc. The various interests 
and conditions of life within the ranks of the proletariat arc inorc and 
more equalized, in proportion 8ft machinery oMiterste:^ all tUrtinctiont of 
labor, and ncarlv crciywbere redGces wa|-es to t)ic same low levd. The 
growbg cocnpetitKm among the boorgeois, and the resulting commer- 
cial crises, make the wages of the workers ever more ilucttsattng. The 
unceasing improvement of machinery, ever more rapidly developing, 
makes their livelihood more ajid norc precarious ; the coIlUions between 
tndividual workmen and individual bourgeois take more and n^re the 
character of collisions between two classes, lliereupon the workers 
begin to form combinationfl (Trades' Unionft) again«t the boiirgeoiK; 
they club together in order to keep up the rate of wages : they found 
pdmancnt associations in order to make provision beforehand for thc^ 
occasional revolts. Here and iliere the co»te3t breaks oui into riois- 

Now and then the workers arc victorious, but only for a iimc> The 
real fruit of their battles lies not tn the immediate result, but in the ever 
improved meam of communication that arc created b modem industry 
and that place the workers of different localities in contact with one 
another. It was jmt this contact that was needed to centralize the 
Dumerous local druggies* all of ilie same cliaracter, into one national 
stnigi^le tKtween clashes. But every class struggle is a political struggle. 
And thai union, to attain which Ihe Iwrgher^ of the middle agc^, with 
their miserable tughways, required centuries^ the modem prclctarLans, 
thanks to railways, adiieve in a few years. 

This organization of tlie proletarians into a class, and consequently 
into a political party, ts conlinually being upset again by the competition 
bctweea the workers thonselves. But it ever rise5 up again : stronger, 
firmer. mighti«. It eompels legislative recognition of particular inter- 
ests of the workers, by taking advantage of the division* among the 
boorgeoi^c ii^clf. Thus tlic tco-hours' bill in England was carried. 

Altogether, collisions between the c1a»cs of the old society fnrtfacr, 
in many wa>'s, the coarse of development of the proletariat. The boar- 
gocoisie finds itself involved in a constant battle. At first with the aris- 
tocracy; bier on- with those portions of the boui^^eoisic itself whose 
interests have become antagonistic to the progress of industry; at all 
times with the bourgeoisie of foreign countries. In all these countries it 
lec* itself compelled to appeal to the proletariat, to a^ for its help, and 
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thus to draf* it into the political arena. The bourgeoisie Uself. Uicrefore, 
supplies the proletariat with weapons for figbtirg tlic bourgeoliie. 

Funher, as wc have already fcen, entire wectioni of the nilUiff 
classic are. by tlie advance of m<lu£lr>'. precipilate<[ into the pfx^letarial* 
or arc at least Ihrcaiciicd in Lheir conditions of cxisicnce. TIicmt also 
supply the proleuriat with fresh elements of enlightenment and 
progress. 

Finally, in tinK^ when the class stniggk ncLTi the ded^ve hour, 
the process of dissdulton going on within the ruling class, in fact 
within the whole range of old society, assumes such a violent, glaring 
character, that a small section of the ruling c\:t5s cM\f^ itself adrift and 
joins the revolutionary class, tlic elats that holds the future in its hands* 
Just lu, Uiercforc, at an earlier period, a section of the nobility went 
over to tlie tx>ufgcoisii% so now a portion of the bourgeoisie goes over to 
the proletariat, and in particular, a ponion of the t>ourgeoi5 ideolo^sts, 
who have raised themselves to the level of coniprthcndir^ thcorettcall/ 
the lii^torical movcnicnt as a whotc. 

Of all the classes that stand face to face with the bourgeoisie 
to-day. the proletariat alone is a really revolutionary class. The other 
clas.4c$ decay and finaUy di&appear in the face of modem industry; the 
proletariat is lU special and c«!t<:ntiat product. 

The lower middle cla!Ui, the snudl manufacturer, the shopkeeper, tlic 
anisan, the peasant, all these fight againsi the hourgcoisie to save from 
extinction their existence as fractions of the middle class. Ttiey are 
therefore not rcvohitionary, but coa^rvative- Nav, more, they arc 
rcaetionary* for they try to roll bade the wheel of history. ' If by chatKe 
they are revolutionary, they are so only in view of their impending 
transfer into the proletarial : they ihtis defend not their present, hul 
their future interesu, they desert their own standpoint to place them* 
selves at that of the proletariat. 

The "dangerous class." tlic social sonn, that pa&sivcly rotting clasa 
thrown off by the lowest layers of old society, may here and there l)c 
swc|)t into the movement by a proletarian revolution: its conditioiu of 
life, however, prepare it far more for the part of a bribed tod of reac- 
tionar)' intrigue. 

In the conditions of the proletariat, thofe of old society at brge are 
already virtually swainped. Tlie proletarian i« without property; hii 
relation to his wife and ehitdren has no longer anything in common 
with the bourgeois family relations; modem ladustrial labor, modem 



SOCUL MOVEMENTS 



s 



lubjcction to capital, the same in Enfi^and ss in France, in America as 
in G^rmanX} has siripped htm of every ttdtcc of natiocial diaracten Law, 
tnonlity, rdifirion are :o him »> many bourgeois prejudices^ bchiod 
iriiich lurk m ambush just as m^tny bcitirf:eci.s interests. 

All the preceding dass4^& that got the upper hand sought to fortifjr 
Ihdr already acqtiircd status by mbjccttng society at largx to their con- 
ditions of appropriatKHL Tlie proletarians canoot become niastcrs of 
the productive forces of society, except by aboli^iing their own pre^ 
T10US mode of appropriation, and thereby also every other previous 
siodc of appropriation. They hare nothing of their own to secure 
and lo fortify ; their mission is to destroy all previous securities for, aiid 
insurances of. individual property. 

All prevvxis hifttoncal movementft were movement of minorities, 
or in the intercut of miijorities. The proletarian movemeot is the self- 
GOQsdous, independent tnovemcnt of the immense majority, in the inter- 
est of ihe immense majority. Tlie proletariat, ttic lowest stratum oi our 
present society, cannot stir, cannot raise itself up, without the wtiole 
supcr^incumbent strata of oflkial M>cie1y being spnmg into the air* 

Though not in subsuiKe, yel in form, the slru^le of the proletariat 
with the bourgeoisie is at first a national stnif^gle. Tl^e proletariat of 
eadi country mu£t, of course, &rst of all »ettle matters with its own 
bourj^eoiSie. 

In depicting the most general pharos of the development of the 
proletariat, we traced the otore or less veiled civil war, ra^i»K within 
txisiin^ society, up to the point where that war breaks out into open 
revolution, and where the violent overthrow of the bourgeoisie lays the 
foondaiion for the sway of the proletariat 

Hitherto every form of society has been based, as we have already 
seen, on the antagonism of oppressinji: and oppressetl classes. But in 
onler to oppress a class certain eomlittons must be assured to it, under 
which it can at leact continue its ilavish existence. The serf, in the 
period of serfdom, raised himself to membership in the Commune, just 
as iJie petty bourgeois, under the jxikc of feudal absolutism, man^gM 
to develop into a bourgccHs. The modem laborer, on the coQtrar}\ 
ioslead of rising with tlic progress of industry, sinks deeper and deeper 
bdow tlic conditions of existence of his own class. Me lecbmcs a 
' pauper, aiid pauperism develops more rapidly than population and 
wealth, AihI here it becomes evident that tlie bourgeoisie is tinfit an/ 
longer to be the ruling dass in society and to impose its conditions of 
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existence upon society as an ovcrridine law. It is unfit to nilc bccaa« 
it is »comi>etnit to assure an cxistcttcc to its slave within his slavery* 
becatiftc it cannot h«lp Irtting him %\rt\c into s\iQh a stale thai tt has to 
feed hint instead of being fee! by him. Society can no lon^^ live under 
this boui^coisic; Id other wordd, xIb existence is uo longer compatible 
with todetj. 

The essential condition for the existence, and for the sway of the 
bourgeois class, is the (omiaCion and auii^nienlatbn of capital ; the con- 
dition for capital is wagcbhor. Waf^c-Iabor rests exclusively on oom- 
petition between the laborers. The advance of industry, whote 
inrottintary |)romoter is Ihc bourgeoisie, replaces the isolalion of the 
laborers, due to competition, by tlieir revoluiion^iry combination, due to 
association. The development of modem industry, therefore, cuts from 
under its feet the very fQundation on which the iK^urgeoisie produces 
and appropriates products. What the bourfreoisie diercfore produces* 
above all, arc its own (nave diners* Its fall and the viaory of the pco- 
letariat are cqiially Inevitable. 



II. 



Proletarians .\nd Comuvhists 

In what relation do the Conmnmbts stand to the proletarians as a 
whole? 

The Convnunisis do not form a separate party opposed to otiier 
working class parties, 

Tbcy haw no intereits separate and apart froni those of the pro- 
letariat as a uhole. 

They do not set up any sectarian principles of ifieir own by which 
to shape and mould ihc proletarian tnovemenl. 

Hie Contniunlsts are distinguished from the other working class 
parties by titisocily: i. In the national struggles of tlic proletarians of 
the different countries, they pttnt om and l«ing to the front tl»c com- 
mon mterc^ts of the entire proletariat, independently of all nationality. 
a. In tile various stages of derelopment whidi the struggle of the work- 
ing class gainst the tXHirgcoisic has to pass through, they always and 
everywhere represent the mtcrcsU of the movement as a whole- 

The Communists, therefore, are on the one Iiandt practically the 
most advanced an<l resolute section of the working class parties of 
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every country, thai section which pushes forward all Mhers; on the 
other hand, tfaccredcaily they have over the great mass of tlie prole- 
tariat the adfanta^ of ctcarty trnderstanding the line of march, the 
conditions, and the tiltimate general recalls of the |>ft>1etarun move- 
nMtit. 

The immediate aim of the Communists ia the same as that of all the 
other proletarian ijarties : forniaticn of ttic proletariat into a class, over* 
throw of the bourgeois suprcniacy, conqoest of politkai power by the 
proletariat. 

The theoretical coTiclusions of the Cbmmupists are in no way based 
on ideas ot principles ihat have been invented, or discovered, by this or 
that would-be universal reformer. 

They merely cxpres*, in general terms, actual relations springing 
from an existing c!a« strugj^le, from a historical movement going on 
under our very eyes. The aboUtica of cxi^tin^ property relalioos is ooC 
at all a distinctive feature of Comnmnism. 

All propertx relations in tlie past h^ve continually been subject to 
historical change, consequent upon the change in historical conditions. 

The French revolution* for example, abolished feudal property in 
fivor of bourgeois property. 

The distinguishing feature of Communism is not the abolition of 
property generally, but the abolition of tiourgeoiK property. But mod- 
cm bourgcob private property is the final and most complete expreasioo 
of the system of producing and appropriating products, that is, based on 
cla^s antagonisms, on the exploitation of the many by the few. 

In thb sense the theory of the Communists may be summed up in 
the sbglc sentence; Abolition of private propcrtj'- 

We Cbcnmonists have been reproaclted with the duirc of abolish- 
ing the right of personally acquiring property as the fniit of a man's 
own labor, which property is alleged to be the groundwork of all per- 
freedom, activity and ind>cpendence. 

Hard-won^ self- acquired, self-earned property! Do you mean the 
property of the petty artisan and of the small peasant, a form of prop- 
erty that preceded the bourgeois form? There is no need to abolish 
that;thedev<lopmentof tiulustry hastoa great extent already destroyed 
It, and is still destroying it daily. 

Or do you mean modem bouigeois private property ? 

But does vrage labor create any property for the laborer ^ Not a bit. 
It creates capital, L e,, that kind of property which exploits lA-age-laboe, 
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flncJ which cannot increase except on condition of bcgcttine a new 
supply of wag«-)abor lor (re»1i exptoilation. Property in its present 
form is basc<I 011 the anta^nism of capital and wa^-Libor. Let us 
examine both sides of this antafronism* 

To be a captalbt, is to have not only a purely personal, but a social 
status in production, dpttal is a collective producti and only by the 
united action of many mcmttcrSr nay, in the last resort, only by the 
united action of all members of society, can it be set in motioft 

Capital Is therefore not a personal, it is a social power. 

When, therefore, capital is converted into conimon property, into 
the property of all members of society, perxoctjil property is net thereby 
transformed into social properly. Ii is only ihc social character of tlie 
property that in changed. It loses its clus character. 

Let us now lake wage-labor. 

The average price of wage-labor is the mtnimnm wage, i c, thai 
quantum of the means of subsistence, which i$ absolutely requisite to 
keep the laborer in bare existence as a laborer, WTiat» tlJcrcforc, the 
vf3(^-laborer appropriates by means of his labor, merely suffices to pro- 
lonf; and reproduce a bare existence. Wc by no means intend lo abolish 
this personal appropriation of the products of labor, an approprialior 
that is made for the maintcniuicc anti reproduction of human life, and 
tltat leaves no surplus wherewith to Gommand the labor of others. A13 
that we want to do away with is the miserable Jiaracter of this appro- 
priation, under which tlie Iat>orer lives merely to increase capital, and is 
allowed to U\-e only in so far as the interest of the ruling class require* it. 

In bourgeois society living labor is but a means to increase accumu- 
lated labor. In Communist society accumulated labor is but a means to 
«idcn. to enrich, to promote the existence of the laborer. 

In bourgeois society, therefore, tlie paat dominates the present; in 
Communist society the present dominates the p«t- In bourgeois socic^ 
capit^U is independent uiid lia^ mdividuality, while the living person is 
dependent and has no individuality- 

And the abolition of this state of things is called by the bourgeois : 
abolition of indi\'idualit}' and freedom t And ri^tly so. The abolition) 
of bourgeois individuality, bourgeoifi independence, and bourgeois free- 
dom is undoubtedly aimed at. 

By freedom is meant, under the present bourgeois conditions of pnv 
dudion, free trade, free celling and buyin;;. 

But if selling and buying disappears, free selling and bu>'iiig dis- 
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appears ^sOl Tbic talk aboat free sdlitig And buying, and ail the oil-^r 
"brave words" of our bourgeobic About freedom in general, h&vc a 
mraning, if any, only in coDirast with restricted selling and bu}ingp 
with the fettered tradcri of the middle 'a^ks, but luve no meaning 
when opposed to the Communistic abolition of buying and fuelling:, of the 
bourgeois conditions of production, and of the bourgeoisie tlsclf, 

Yoc arc horrified at our intending lo do away with private prop- 
erty. Bat in your exinling society private property is already <lon€ 
away with for nine-tenth? of the population : its existence for the few ift 
solely due to its non-«xiMencc in ihc hands of those nine-tcnths. You 
rcproadi us, therefore, witli intending to do avray witli a fonn of prop- 
erty, ibc necessary condition for whose existence is the ncn-exislcnce of 
any property (or tlie immenM majority of fodety. 

In one word, you reproich us with tnten<itng to do away with your 
property. Precisely so: that is jtist what wc intend* 

Prom the moment when labor can no lon^r be converted into cap!*- 
tal, money, or rent, tnto a «oeia1 power capable of being monopoUxed, 
h e,. frowi the moment wlten in<lividual properly can no kmger be trams- 
formed into bourgeois property, into capital, from that moment, j-ou say, 
Individuality vanishes I 

You must therefore cmicis, that by "individual" you mean no 
Other person than the bourgeois, rhan the middle c!a*A owiwr of prop- 
ert>-. This person most, indeed, be swept out of the way, and made 
impof^ible, 

Comniimisni deprives no man of the power to appropriate the prod- 
ucts of society : alJ that it rioes 1* lo drprive him of the power to mb]u- 
gate the labor of others b>- means of such appropriatiom 

U ba5 been objected, that upon the abohtion of pnvate property all 
work will cease and universal latinesst will overtake us. 

According to this, bcurgcois society ought long ago to have gone to 
Ibe dogs through sheer idleness; for those of its members wlio work, 
acquire noil«ng, and ilK«e who acquire anything, do not work< The 
whole of this ohiection is but another expression of tautoloo', that tlicre 
can no longer be any wage-tabor when there is no longer any capital. 

AH objectioru against the Communistic mode of producing and 
appropriating mnterifll products fiavc, in the same way. been urged 
against the Commttmstic modes of producing and appropnattng inicl- 
kctual products. Just as, to the bourgeois, ihe disappearance of class 
property is the disappearance of production itself, so the disappearance 
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of class culture ts to htm i<kntical with thf* rlI%n|>pMr«nce of all culture. 

That culture, the losis of wtiich he laments, is, for the enormout 
majorily, a mere traiatng to act u a machine- 
But dou't wrangk wiLli lui »j lon^ a!» you apply 1o our intended 
abolition of bourgeois property, the standard of youi bourgccMs notions 
of freedonv culture, law, etc Your very ideas arc but the outgrowth of 
the conditiotis of yotu* bourgeois production and bourgeois property, 
just as yo\ir jurisprudence is but the will of your class made into a law 
for all. a will. whof« essential character and direction arc determined by 
the economical conditions of existence of your class. 

The »cliish misconception that induce* you to transform into eternal 
Uw» of nature and of reason, the social forms :(pnngin^' frum jour 
present mode of production and form of property — htsiorical relations 
that rise and disappear in the progr^^ of production^the misconcep- 
tion you share with cveT>' ruling class tliat has preceded yoti. WtM you 
see clearly in the case of ancient properly, what you admit tn the ca^ of 
feudal property, you are of course forbidden to admit in the case of your 
own bourgeois fonn of property. 

Abolition of the family! Even the most radical flare up at this 
infamous proposal of the Communists. 

On what foundation 19 the present family, the bourgeois family, 
based? On capital, on private gain. In its completely developed form 
this family exists only among the bourgeoisie. But this state of things 
finds its complement tn the practical absence of the family among the 
proletarians, and in public prostitution. 

The boorgcois family will vanish as a matter of course when its 
compl<m>en1 vanishes, and both will vanish with the vanishing of capitaL 

Do you charge us with wanting to stop the exploitation of children 
by their parents } To this crime we plead guilty. 

But, you will sa;v we destroy the most hallowed of rclationa, when 
we replace home education by sodaL 

And your education ! Is not that also soci^. and determined by the 
social conditions under which yon educate, by tlie mtervention. direct or 
indirect, of society by means of schools, etc.? The Communists have 
not invented the imer%'ention of society in education ; but they do seek to 
alter the character of that intervention, and to rescue education from the 
infltienee of the ruling class- 

The bourgeoi!^ claji-trap about the family and education, about tlic 
hallow^ co-rclatton of parent and diild become all the more disgusting. 
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as, by tbe action of modem thduUrv, all iamHy ties among th« prde- 
tarisDs art torn asunder, and ilkctr children trajuformed into «unp1e 
artjcks of commerce and imtnuiKnts of labor. 

But you CommiinHts would introduce community of womeo, 
KTcama the whole bour^«otsic in clionis. 

The bour^^cois sees in hie wife a mere instrument of pfxxluctioa. 
He hears thai the instruments of production are to be exploited in com* 
mon, ar.d naturally can came to no other condufikin than that the tot of 
being cocnm>on to all will Ulcewifie fall to the women. 

He has not e\xn a suspicion that the real i>o>nt aimed at is to <k> 
awar with the status of women aa mere instruments of production. 

For the res* nothing Is more ridiculous than the virtuous indigna- 
tion of our boufgeois at Ihe community of women which, they pretend, 
is to be openly and officially established by the Communists. The Com- 
munists have DO need to introduce community of women ; it has existed 
almcfit frcm time immemorial. 

Onr bouff^e^s, not con!eni with having tlie wive« and dau^jhlers of 
their proletarians at their diepo^, not to £pcak of common pnostituieSf 
take the greatest plcaiurc in seducing each other's wivcSL 

Bourgeoiik marriage is m reality a systan of wives in common, and 
thus, at the most, what the Communists might possibly be reproached 
with, is that they desire to introduce, in substitution for a hypocritically 
coocealed, an openly legalized community of women. For the rest it ia 
Bdf-cvident that the abolition of the present system of production must 
bring with it the abolition of the community of women springing from 
that system, i e., of pro«litution, both public and private. 

The Communists are further reproached with de^inn^ to abolish 
countriea and nstionaCty. 

The workingmcn have no country. We cannot take from them 
wliai tliey have not got. Since tlie proletariat must lirst of all acquire 
political luprcmacy, most rise to be the (eading claas of the nation, must 
constitute lis^If the nation, it is, so far, itself national, thougtt not In the 
bourgeois sense of the \sord. 

Katkmal differences and antagonisms between peoples are daily 
more and more vanishing, owing to the dcvelopmcol of the bourgeoisie, 
to freedom of commerce, to the world's market, to uniformity in llie 
mode of production and in the conditions of life corresponding thereto. 

The supremacy of the proletariat will cause ihcm to vanish still 
faster. United action, of the leading civilized cotmtnes at leastp is one 
oi the first conditioos for the emancipation of the proktariaL 
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In proportion » th<* exploitation of one tndivirliiAl hy another b put 
An end tOr the exploitation of one nfiiion by another will alKv be put an 
end tCK In proportion as tlie ajitsgonism bctmccn elates within tlic 
nation rantshes, the hostility of one nation to another will come to 
an end. 

The charges against Communistn made from a rclii^ous, a ph3o- 
30phical» and, generally, from an ideological standpoint are nort de»erv* 
ins: cf serious examination. 

Docs it rerpiirc <leep intnition to romprrhmd that man*x idenit, 
views^ and conceptions, in one word, man's consdousne^s, ehaiig:es witli 
every change in the conditions of his material existence, in his social 
rela(io<is and in his social life? 

\\'^hat cl*c does tlic history of ideas p^ovc^ than that intellectual 
production changes its character m proportion as materia! pn}duction la 
changed? The ruling ideas of each age have ever been the ideas of its 
ruling class* 

When people speak of ideas that revolutionize society they do but 
express the fact that within the old society the elements of a new otte 
have been created, an<! that the dissolution of ihc old ideas Icccps even 
pace witli tlie dissolution of the old conditions of cxisitence. 

WTien the ancient world was in its last throes the ancient rcli^^ona 
were overcome by Christianity. When Christian ideas succumbed in 
the eighteenth century to rationalist ideas, feudal society fought its 
death battle with tlie then revolutionary bourgeoisie. The ideas of 
religious liberty and freedom of conscience merely gave expression to 
the sway of free rompetiiton within the domain ri( L-nowledge. 

"Undoubtedly," it will be said, "religious, moral, philosophical and 
jtiridieal idea^ have been nhodificd in the eoursc of historical devekpp- 
mcni. But religion, morality, philosophy, polilical science, and taw, 
constantly survived this change/' 

•"ITiCTc are besides eternal truths^ such as Freedom, Justice, clc*, 
that aiT common to al! states of society. But Communism abolishes 
etenul Iniths, it abolishes all religion and all morality, instead of consti- 
ttittng them on a new basis ; it therefore acts in coaCradiction to all past 
historical experience." 

What does this accusation reduce itself to? The history of all past 
S0ci>cty has consisted in the development of cIask aniagonisms, antagon* 
iims thai assumed different forms at difTcrcnt epochs 

But whatever form tbey tnay have taken, one fact is conunon to alt 
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part agw. viz., Ihc ^xploiuticn of one pari of society by the oiher. No 
wondeTt then, Ihat the sodal consciouanesd of past ages, despite all the 
muliiptidtjr and variety it di^lays, moves within certain common forms, 
or genen] ideas, whldi cannoc completely ranish except vnth the total 
disappearance of class antaftonisms. 

TTie Communist revolution is the most radical rupture with tra- 
ditional property relaticns; no wonder tlut iw development involves the 
most radical rupture with traditional ideas. 

Rut [ft us havtr tlcnw with the hoiirfr^oic objections to Commtmisfn. 

We hate scon above tliat the first atep in tJie revolution by the work- 
[ class IS to raise the proletariat to the po«ition of the ruling; class ; to 
, tlie battle of democracy. 

The proletariat will w*e its political supremacy to wrest, by d^ree», 
an capital from the bourgeoisie; to centraliw all instruments of prodtic- 
tioci in the hands of the State, i e,, of the proletariat organized as the 
niling: class; and to increase the total of productive forces as rapidly as 
poosible. 

Of course, in the beginnfngthis cannot be efTected except by mftans 
of despodc inroads on the rights of property and on the conditions of 
bourjj^ts proOuctioo ; by means of measures, therefore, which appear 
ecooomkaUy insufficient and untenable, but which, ia the course of the 
notcmcnt, outstrip themselves, necessitate further inroads upon the old 
social order and are unavoidable as a means of entirely revolutionizing 
Ibe mode of production. 

These measures will, of course, be different in different countries. 

Nevertheless^ in the mcwt advanced countries itie following will be 
pretty generully applicable; 

U Abolition o( properly in land and application of all rents of 
Imd to public purpwcs. 

3l a heavy progres^ve or graduated Income tax. 

3. Abolition of all right of inheritaxkce, 

4. Confiscation of the property of all emigrants and rebels. 

5. Centralization of credit in the hands of the State, by means of a 
national bank with State capital and an exclusive monopoly. 

6. Cent ralizat ion of the meaits of communication and transport in 
the liaods of the State. 

7. ExtcTuicn of factories and instruments of production owned by 
the State; the bringing into cultivat ton of waste Unds, and die improve- 
ment of the soil generally in accordance witli a common plan. 
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& Equal liability of all to labor. Establishment of industrial 
armies, especially for agriculture. 

9. Combination of agriculture with manufacturing industries; 
gradual abolition of the distinction between town and country, by a 
more equable distribution of the population over the country. 

10. Free educaton for all children in public schools. Abolition of 
children's factory labor in its present form. Combination of education 
with industrial production , etc, etc 

When, in the course of development, class distinctions have dis- 
appeared and all production has been concentrated in the hands of a 
vast association of the whole nation, the public power will lose its politi- 
cal character. Political power, properly so called, is merely the organ- 
ized power of one class for oppressing another. If the proletariat during 
its contest with the bourgeoisie is compelled, by the force of circum- 
stances, to organize itself as a class, if, by means of a revolution, it 
makes itself the ruling class, and, as such, sweeps away by force the old 
conditions of production, then it will, along with these conditions, have 
swept away the conditions for the existence of class antagonisms, and of 
classes generally, and will thereby have abolished its own supremacy as 
a class. 

In place of the old bourgeois society with its classes and class 
antagonisms we shall have an association in which the free development 
of each is the condition for the free development of all. 
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Tbe new Gennan phHosophy cnlminaled in (he Hecftlian system. 
In thii system — and herein is its great merit — (or tlie £rst time tbe 
whoto world, natnral. hiiunric^l, intdlrctnat, h represented a« a process, 
JL c a* in cxicutant motion, diange, transformation, deveiopment ; and 
the attempt is made to trace oul the internal connection itiat nial^es a 
eontiouoiis wtwk of all this movement and development. From this 
point of view the histor}- of mankind no longer appeared a^ a wild 
whiii of senseless deeds of violence, all equally oondenmable at the 
jnd(;^ent scat of mature philosophic reason, and which arc best for- 
gotten as qaicfcly as possible; but as tiic i>roce*s of cvoluiion of mnn 
himself, ft was now the task of the tntdlect to follow the gradual 
march of thi« proeesc thmtigh all itfi devioui ways, and to trare nut the 
inner bw nmnln^ through all itft apparently arcidcntal phenomena. 

That the Hegcli:m jiy<ten did not «o1ve the problem it propoutKlcd 
tft here immaterial. Its epoch-making merit was that it propotmded the 
pfoblirm. TTiis proWem h one thst no «ing1e indtvidiial will ever b« 
able to solve. Although Hef;d was — with Saint Siincn — the moiSt tn- 
cyclopfledic mind of his timo, yet ho was limited, first, by tbe necessarily 
limited extent of hi* own knowledge, and, seeond, by the limited extent 
and depth of the knowledge and conceptions of his aj;:c. To these Umiia 
a third must be added. Hc^l was an idealist. To him the thoughts 
witfdn his brain were not tlie niore or less abstract pictures of actu&l 
things and pfocesscs, but. conversely, things and tl^ctr evolution were 
only the realised plaurcs of the "Idea," existing somewhere from 
eternity before the world was. This way of thinking turned everything 
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up«i(]e down, and completely rcvcr&cd titc ^tual connection of things 
in the world. 0)rrectty and ingeniously as many individual groups 
of facts were gni5pe<! by Hegel, yd, for the reaiMM» jurt given, there is 
miich that is t>oichod, ariificiiil, laboured, in a ^rord, wrong in point of 
dctaiL The Ilc^ciian system, in itself, was a colossal miscarriage-^ 
but It was alM t)ie last of its kind. It wjis suffering, In fact, from an 
internal and incurable contradiction* Upon the oue hand, its essential 
proposition was the ccnception that human histor)- is a process of evolu- 
tioa, which, by its very nature, cannot lind its tntellectua! final term in 
the discovery of any so-called absolute truth. Buu on die other hand, 
it laid claim to bein^r ^hc very e-t;M*nce of ihis absolute tmih. .\ sy<ttrni 
of nattiral and historical knowledge, embracing everything,' and final for 
all time. Is a contradiction to the fundamental law of dialectic rcoKxiing. 
Thi£ law, indeed, by no means excludes, but, on tlie contrary, includes 
the idea lliai the sy^temactc knowWge of the externa) universe can 
make giant strides frorn age to age. 

The perception of (he fundamental contradiction in German ideal- 
ism led necessarily back lo matehalbm, but nolo btnt, not to the simply 
metaphysical, exclusively mechanical materialism of the eighlcenlh cen* 
tury. Old malerialism looked upon all previoais hiitory a* a cnnlc heap 
of irrationalicy and violence; modern materialism sees in it the procesfl of 
evolution of humanity, and aims at discovering the laws thereof. With 
the Frendi of il»e eiBhtcanh century, and even with Ilcgcl, the con- 
ception obtainetl of Nature as a whole, moving in narrow circles, and 
forever immtitable, with its ctcmaJ celestial bodies, as Ncwtoa. and 
unalterable organic species, as Liniuens taughl. Modem materialism 
embraces the more recent discoveries of naiural science, according to 
which Nature also has its history' tn time, the celcsttal bodies, like the 
organic species that, under favourable cmiciitions, people them, Ixing 
bom and perishing. And even if Nature, as a wliole, must still be said 
to move in reeurrent cydes. these O'cles assunw infinitely lai^r dimen- 
sions. In both aspects, modem materialism is essentially diak^ctic, and 
no longer retjuireit the assistlance of Uial sort of philosophy which, queen- 
like, pretended to rule the remaining mob of sciences. As soon as 
each special science is boumi In make clear its position in the great total- 
ity of things and of our knowledge of things, a special Acienee rle^Hng 
with this totality \% »iperfluous or unnece^iary. That which still sur- 
vives of all earlier philosophy is the science of thought and its laws^«- 
formal logic and dialeclici, Ever>ihing else is subsumed in die posi- 
tive science of Nature and history. 
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Whils*. however, the revolution in the conception of Naltirc could 
only be made in prof^ortion to the corresponding positive materisU fur* 
imbed by research, already miKh earlier certain historical facts had 
occurreil wtitch led to a decisive diange In tliv conception of history. 
Id 1831, the fint working-class rising look place in Lyons; between 
183S and 184:?, the first national working-cla^ movement, that of the 
English Chartist*, reached iu height The dass struggle hetwecn pro- 
letariat and bourgeoisie came 10 the front in the hi^orx- of the most 
ailvancecl cotMitries in Europe, in proportion to the development, upon 
the one hand, of modem industry, upon the other, of Uie newly- 
accjuircd poliiical supremacy of the boui^coiiie. Facts more and more 
sircTuiously |;avc the He to the tcaclititg^ of boui^eois economy as to 
the ickntity of the interests 01 capital and labour, as to the umvcisal 
harmony and univer$aJ prosperity that would be the consequence of un- 
bridled competition. AH these things could no longer be ignored, any 
iQort than the French and Englidi Sodalism, which was their theoret- 
ical, though very imperfect, expression. But the old idealist conception 
of history, which was not yet diskxlged, knew nothing of class struggles 
batetl upon economic interests, k-new nothing of economic inlercirts ; pn>< 
doction and all economie relatione appeared tn it only as incidental, 
subordinate clcinmU :n the "history of civiliaalicm." 

The t«ew facii made imperative a new examination of all pa<Et his- 
tory. Ttien it wa» seen that ail past history, with the exception of its 
primitive stages, was the history of class struggles; that thc*e warring 
classes of society are always tlie products of the modes of production 
and of exchan^c^in a wt)rd. of the eccncmic conditions of their time; 
that the economic structure of society always furnishes the real hcutis, 
starting from which vrc ean alon^* wnrk out the ultimate explanation of 
the whole superstructure of juridical and political institutions, at well 
ai of the religious, philosophical, and other ideas of a given historical 
period- Hegel had f r«ed hietory from metaphysics — he had made it dia- 
lectic ; but hi^ conception of history was essentially tdcalislie. But now 
idealism was drm:n from its last refngCr the philosophy of history ; now 
a niateriAlistic treatment of history was propounded, and a method 
found of cxpUining man's ''knowing" by his ^Tjeing," instead of, as 
boetofore, his "bciog^'' by liis "knowing/' 

From that time forward Socialism was no longer an accidental dis- 
covery of this or tliat tngenk^us brain, tut the necessary outcome of the 
■"wjCglf between two historically dcvclo]>ed elates— ihc proletariat and 
ibe bourgeoisie. lu task was no longer to manufacture a system of 
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society as perfect zs possible, but to examine ihc hiitorico-economic 
succession of events from which these classes and tlwir amagonism had 
of necessity sprung, and to discover in tikc eeonotnic conditions thu» cre- 
ated ihc mt^v^ of landing the tvinflirt- Rut ih^ Socialism of earlier 
dajs wzs ^compatible with this materialiBtic concc^iion as the con- 
oq^i>on of Nature of the French materialists wia witli dialectici and 
modem natural ftcicnce. Hie Socialism of earlier Jays ccnainly crk*^ 
iciicd the existing capitalistic mode oi production and its consequences. 
Bat il could not cxpiain them, and therefore could not gel the mariery 
of tlicm. h could oiily simply reject them as bad. The more strongly 
this earlier Socialism denounced the exploitation of the workinp-dass, 
inevitable under Capil^tlism, the less able was it clearly to ithow in vrhat 
IhiK exploitation consisted and how It arose. But for this it wai neees- 
saty — (i) to present the capitalistic method of production in its his- 
torical connection and its inevitaUcncnn during a fjartkuhir historical 
period, and therefore, al50> to present its inevitable downfall; and (2) 
to lay bare its es&ential character, which was still a secret. This was 
done b>' the discovery- of jurf^us^voluf^ It was shown that the appro- 
priation of unpaid labour is the ba&is of the capitalist mode of prodtic- 
tioD and of the exploiiatioin of the woricer that occurs under it; that 
even if tlie cap]tsili<tc buys the bbour*power of his labourer at its full 
value as a commodity on the market, he yet extracts more value from it 
chaoi he paid for: and that in the ultimate anjUysia this surplus-valtie 
fcmns those sums of value from which arc heaped up the constantly 
tncreasii^ mafses of capital in the liands of the possessing cla^^es. The 
genesis of capitalist production and the production of capital were both 
explained. 

The« two ureal discoveries, the materialistic conception of history 
and the revclatioo of the secret of capitalistic production through sur- 
plus-value, we owe to &(arx. With these discoveries Socialism became 
a science. The oe3Ct thing was to work out all its details and relations. 

The matefiaKsl ccnceplion of history starts from the proposition 
that the production of the means to support human life and, next to pro- 
duction, (he excliange of things pnxluced. h the basi^ of all social 
stnidure; that in r\-rry society that has appeared in hisiory, the manner 
tn which wealth is distributed and loeieiy divided into eUtfief or orders, 
is dependent upon what is produced, Itow ii U produced, and bow the 
products are exchanfred. From this point of view the final causes of all 
social changes and political revolutions arc to be sou^t, not in men's 
brains, not in nuui's better insight into ctcm&l truth and justice, but la 
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chusgcs in the niodcs of production znd cxchanf*e. They are to be 
sought, not in the phUcsopky, but in the eccnoniHS of each pantcttlar 
rpoch. Tlie growing: pcrceplicm thftC cxrfting social mstitulioos are 
uorcdsonable and unjust^ that reason has t>«coine unreason, an<] right 
wrOQ^» i5 only proof that in the modes of produetion and exchaDgc 
efaangefl have silently taken place, with which the nodal order, adapted 
to earlier economic conditions, is no longer in keeping. Frotn this it 
also foBows ihat the means of getting rid of the incongraitics that have 
been brou£;ht 10 light, must alio be present, in a more or less developed 
condition, within the changed modes of production themselves. These 
means are not to be ir.vcnte^l by dednction from fundamental priticiplos, 
but are to be disco^^ered in the stubborn facts of ilie existing system of 

What is, then, tlir puuiHKi of iiioOeni SodaliMti in lhi> connexion? 

The present structure of socict>'— this is now prctly j;cnerally con- 
ceded*-is the creation of the ruling class of to-dav, of the bourgeoisie. 
The mode of production peculiar to the bourgcoi&ie, known, since Mane. 
as the capitalist mode of production, was incompatible with the feudal 
system, with the privileges it conferred upon individuals, entire social 
ranin; and local corporations, as well as with th^ hereditary tie* of sub- 
ordination whidi constituted the framework of its social organi^atxin. 
The bourgcowk broke up the feudal ^-$tem and built upon its niins the 
capitalist order of society, the kingdom of free co^npetition, of personal 
liberty, of the efjuality, before the law. of all comraodity owners, of all 
the rest of the capitalist ble«sing^ Thenceforward the capitalist mode 
of production could devekup in freedom. Since steam, madiinery, and 
the making of machines by mBch]ner>- transformed the older manufac- 
tnre into modem indusiry, the productive forces evoh«d under the 
guklanee of the bourgeoisie developed with a rapidity and in a degree 
uobcard of before. But jutt as the older mantifacture. In its time, and 
handicraft, becoming more developed under its iniluence, had corne 
into collision witli the feudal trammels of the guilds, so now modem 
industry, tn its more complete development, com<« into collision with 
the botinds within which the capitalistic mode of production holds it 
ooofined- The new productive forces have already outgrown the capital- 
istic Diode of using them. And ihia conflict tjclween productive forces 
and modes of productioit is not a conflict citgeiidcred in tlie mind of 
man, like that between original sin and divine justice. It exists, in fad, 
objeaivciy, outside us, independently of tlie will and actions c\xn of tJic 
men that have brought It on. Modem Socialism is nothing but the 
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TtStx, in thouii^it, of this conflict in fact ; iu idc^ reflection in the 
minds, first, of the class directly suffcnng tinder it. the working-class. 

Now, in whai does ihts conflict consist? 

Before capitalbtfc productton. i c, in ihc MicMIc Agcft^ the system 
of petty industry obtained j^cucraily, l>ascd tipoii tlie private pK>pert]r 
of die labourers In their m^ans of production : in the country, the 
agriculture of the small peasant, frconan or serf: in the towns, the 
hanclicrafis organized in guilds^ Tlie instrumetUs of labour— land, 
agricultural implements, tlie workshop, the tool — were the instruments 
of latxwr of singk individuals, adapted for the use of one worker, and, 
therefore, of necessity, small, dwarfish, circumscribed. But, for this 
very reason lliey belonged, as a rule, to the producer himself. To con- 
centrate the^e scattcrc<l, limited means of production, to cnlar|>;e ilieni, 
to Ituu tlieni into the powerful levers uf pruducllon of tjic |>roent day — 
this was precisely die historic r61c of capitalist produaion and of Its 
uphoMer^ the bourgeoi&tc. In the fourth section of "Capital'' Marx 
tias explained in detail, how since the fifteenth century this has been 
historically worked out through the three phases of simple co-operation, 
manufacture and modern industry. But the bourvcoisie, a^ is also 
shown there. ccuM not transform these puny meanii of production into 
mighty productive forces, without tnmftforming them, nt tlie same time, 
from means of production of the individual into social means of pro- 
duction only workable by a collectivity of itien- T!ic sptnnint^-wlTcct, 
the handloom, the blacksmith's hammer, were replaced b>' the spinning- 
machine, the powcT-loom. the stcam-liammer; the individual work<.hop, 
by the factory implying the co-operation of hundreds and diousands 
of workmen. In like manner, productkm itself changed from a series 
of individual into a series of social acts, and (he products from indi- 
vidual lo social products. The yam. the clotK the metal ardcks that 
ncnv came out of the factory were the joint pnxhict of many workers* 
throogh whose liandi they ha(l successively to pass before ihey were 
remdy. No one person cotild «y of them: "I made that; this i» my 
pfodoct-" 

But where, in a given «oc»ety. the fitmlamenfnl form of prodtKtion 
is that spontaneous division of laboitr which crrepF^ in gradually and 
not upon any preconceived plan, there the produeu take on the form of 
GonunoditJCfl, whose mutual exchange, buying and selling, enable the 
individoal producers lo satisfy tlwir manifold wants. And this was the 
case to tlie Middle Ages. The peasant, c- g^. sold to the nrtban agricul- 
tural prxMlucta and bought from lum tikc products of handicraft. Into 
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this society of individual producer, of commodity-piroducerft, the new 
mode of productka thnutt itself. In the mid^ of die old division of 
Uboiir, grown up spontan«ni<;]y and tqXKi no definite pt<m, which tiad 
([Ovcmed ilic wbdc of Aociety, now aro^e division of labour upon & 
definite p^aji, ai organised in the factory; side by side with individuai 
production appeared sotiol production. The products of both were sold 
b the same market, and, therefore, at prices at least approximately 
ri]iial. Bttt organicttior. upon a <lr6nflr plan waft stmngfer than «pon- 
laoeou* division of labour. The factories working with the combined 
>odal forces of a collectivity of individual? produced their comniodUics 
far more clicaply Uian the individual smalt producers. Individual pro- 
duction succumbed in one department after another. Socialised pro- 
duction revolutionifted all the old metlio<lt oE production^ But its 
reMntionarT character was, at the sane time, $o little recognised, that 
it was, on the contrary, introduced as a mean* of increasing and 
devekiping (he production of commodities. \V1ien it arose, it found 
ready-made, amd made liberal use of. certain madtinery for (he pro- 
duction and exchange of corrmoditie« ; merchants' cat^tal, handicraft, 
wag«-taboun Socialised production thus introducing Itself as a new 
form of the production of commoditiei^ it was a matter of course that 
under it llie oM forais of appropn'ation remained in full swii^, and 
were applied to its products as well 

Id the mecjueval stage of evolution of the production of connnod- 
itles, the question as to ihc owner of the product of bbour could not 
arne. The individtnt producer^ a* a nilr, had, from raw material br- 
longtng to himself, and generally hi* own handiwork, produced tt with 
bia own tools, by the labour of his own hands or of his family. There 
was no need for lum lo appropriate llie new product. It belonged 
wholly to him, as a matter of course. His property in the product was» 
therefore. l)ased upon his <mm hbour. Even where external help was 
used, this was, as a nilc, of little importance, and very generally 
was compensated t?y something other than wages. The apprentices and 
joomeymcn of the guilds worked le^ for board aTTd wages than for 
cdncatioo, in order that they might become master craftsnten them- 
selves. 

l^ien came the concentration of the means of prodtKtion and of the 
producers in large workahopi and manufactories, their transformation 
into actual socialised means of prodnction and socialised producenf. 
Rut the socialJMrd proclucers and means of prodtiction and their prod- 
ocu were still treated, after this change, ju» a^ they lud been before. 
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I. f.^sis th« me^nc nf production and the prodncis of mdivi<^ual«. tlitli- 
i*rto, Ihe owner of the in^nimcnts of labour had himf^If appropriated 
tlic product, bc<:AUse, as a rule, it w«L^ fii» owti product and Uxc aJi5iAt;u»cc 
of others was the exception. Now the owiwr oi the iiw:rumenw of 
labour always appropriated to himself the product, although it was no 
longer his prodiiet, but exclusivel)- the product of the labour cf etlxtrs. 
Thus, the pttMlucts now produced socially were not appropriated by 
tliose who had actually set in motion the means of pTX}duct)on and 
actually produced the commoditTr^. Imt by the capitdistx. The meann 
of production, and production itself, had become in essoncG sociali£ed, 
Btft they were subjected to a form of appropriation wtiich presupposes 
llie private production of individuals, under which, tlicrcfore, every one 
owm his owr product and brings it to market. 1~he mode of production 
is subjected to this form of apprc^riationt allhougii it abolishes the 
conditions upon which the latter rests. 

Tliis contradiclion, which gives lo the new mode of production 
its capitalistic character, contains the serm of the whole of the social 
antagonisfnx of tit-ttay The greater the mastery ohlairect hy the new 
mode of production over all important ficldt of production and in a)! 
mantifactunng CDtmtrics, the more it reduced individtui production to 
un tnsigniiicaiit resi<luuni, titc more cU^ty uus brought out tht kicom- 
pofibGity of socialised prodnetion wirh cof>itaiistic afftroprialion. 

Tlw htst capitalists found, as we have said, alongside of other 
forms of labour, wipe-labour ready-made for thcxn on the market. But 
h was exceptional, complementary, accessory, transitory wage-labour. 
The agricultural labourer. thou£:b« upon occasion, he hired himself out 
by the day, had a iew acre* of hi*i own land on which he could at all 
evcnu live at a pincli. Tlic ^iids were so organised that the joumey- 
raan of to-day became the master of to-morrow. But ail t!ii« changed. 
as KKH1 OS the means of production became sociali^d and concentrated 
ta the hands of capitalists. I'hc means of production, as well as the 
product, of the indivadual producer became more and more worthless; 
there was nothittg left for him but to ttim wagc-n'orker un<kr the 
capitalist. Wage^-labotir, aforetime the exception and accessory, now 
bccune llic rule and basis of all production; aforetime complementary, 
it now became the tsole remaining function of tlie worker. The wage- 
worker for a lime became a wage-worker for life- The number of these 
permaueDt wage-workers was funlier enormously increased by the 
breaking-up of the feudal system that occurred at the ^ame time, by 
the disbanding of the retainers of the feudal k>rdSp the eviction of the 
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tnts trcim their hocn^iteAfTiK, He. Tlic* «epafalMMi wit% mafic costi- 
plcic bctw«i!n the mcflns of production concentrattd tn the bands of the 
<Ap«uJists on the one aide, ftnd the producers. posscMtng notliing but 
ihcir UtxHir-powcr, on the other. The CQntradUtmi between sociaiiseJ 
froduftum end capitalists aff^rcpriation manifcsUd itsH/ OJ Utt oitfaf* 
<mism of prvUtariat and bouff^ccisi^. 

We have fieen thai the capitaiisttc mode of production thrast its 
way into a society of commodity-producers, of individtut prothicerjt, 
wbo$c social bond was Ihc exchange of their products. But every soci- 
ely^ bftied tipoa the production of commodities, hu this pecutturity : 
that the producers have lost control over their own »oci&1 inter- reUitiona. 
Each mail produces for himself with such means of pro^ucuon a& he 
may happen to have, atid for such exchange a.^ he may re<iuirc to satisfy 
bb remaining wants. No one knows how much of his partictilar article 
is Qoming on the markd, nor bow much of it will be wanted. No one 
knows whether \m individual product will meet an actual demand* 
whether he will be able to make cood his cost of production or even to 
*en his commodity at all. Anarchy reigns in «Ki:*li*ieH production. 

But the production of commodities, like every other fomi of pro- 
ductioo, has its peculiar, inherent laws inseparable from it; and tltesc 
hws work, de»ptte anarchy, in and through anarchy. They reveal 
themselves in the only persistent form of social inter-relations, i. e., in 
exchange, and here iliey affect the mdivtdual producers as compulsory 
laws of compehtion* They are, at first, imknown to these proflixen 
themselves, and have to be discovert^] by tlicm gradually and as the 
resxih of experience- They work themselves out. therefore, independ- 
ently of the producers, and in antagonism to them, as inexorable natural 
laws of their particular form of production. The product governs the 
producers. 

In medieval society, especially In the earlier centuries, production 
was essentially directed ton^ards satisfying the wants of the individual. 
It satisfied, in the main, only t!ie wants of the producer and his family. 
WTiere relations of pcnonal dependence existed, as in the country', it 
also helped to satisfy the wants of the feutlal lord. In all this there was, 
therefore, no e'xchange : the products, consefiuently, did no4 a^ume the 
character of oonunodities. The family of the peasant produced almost 
everything ihcy wanted ; ckMhes and furniture* as wdl as means of auV 
nstcnce. Only when it began to produce more than was sufficient to 
supply its own ^'onts and tlie payments in kind to the feudal lord, only 
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then did it also produce commcxliii«. This surplus, thtx^wn into so- 
cialised exchange and offered lor satc^ became commodities. 

The artisans of the towns, it U Inic. had from the first to produce 
for exchan^. Rm 1K7, also, theni»elvps »iiipf>ticd the greatest part of 
their own individual want». They had gardens and ploU of tand- 
Thev tunicd their cattle out Lnlo the conifiiunal forcM, which, also, 
yielded ihetn timber and firing- The warneii spun flax, wool, and so 
forth. Production for Ihe purpose of exchange, production of com' 
modilies, was only in its infancy. Hence, exchange was restricted, the 
market narrow, tlie methods of production stabk: there was local ex- 
clusiveiMss vrithout, local unity within : the mark in the country, in the 
town, the guild. 

But with the extension of the production of commodities, and cs- 
pecially with the introduction of the c^pitali.tC motic of production, the 
laws of commodity -product ion, hilheno latent, came into action more 
Openly and with greater force Tlic old bonds were loosened, the old 
cxditsirc limits broken through, the producers uvre more and more 
turned into indepcDdcnt, isolated producers of commodities. It became 
apparent that the production of society at large was ruled by absence of 
plan, by accident, by anarchy; and tliis anardiy grew to greater and 
greater height. Rut the chief means hy aid of which the capitalist mode 
of production intertified this anarchy of socialised production, was the 
exact opposite of snarchy. Ii was the increasing organisation of pro- 
duction, upon a Mxial basis, in every individual prutluctivc establish* 
meni. By this, the old, peaceful, stable condition of things was ended. 
Wlierever this organUation of production was introduced into a branch 
of industry, it brooked no other method of production by its side. The 
flield of lalKnir became a baitle-grourd. The great geographical discor- 
cries, and the colonLiation following upon thein, muhtptied markets and 
quickened llie trans fomiat ion of liandicraft into manufacture. The war 
did not simply break out l>etwecn the individual producers of particular 
localities. The local struggles begat in llieir turn national conHicts, tlie 
commercial wars of tlic seventeenth and the eighteenth centuries. 

Fbtally, modem industry and the opening of the worM-TiiarkH 
made the struggle universal, and at the same time gave it an unheard-of 
virulence. Ad\'3ntagrs m natural or arlilinal cnn^litions of production 
now decide the existence or non-existence of individual capitalists. a« 
well as of whole induEtries and countric*. He that falls is remoftclruly 
east aside. Tt U the Darwinian struggle of 0>e individual for existence 
transferred from Nature to society with intensified violence, T!» coo- 
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ditions of existence natural lo tlie animal appear as the final term of 
human development. The contradtclion between socialised production 
and capitalistic appropriation now prcacnta itself aa an amtagonism he- 
ttvfcn the organisation of production in the indri^ucl rt^orkshop tmd 
the anarchy of production in society generalSy. 

The capitalistic mode of production moves in these two forms of 
the antagonism immanent to it from its very origin. It ts never aUc to 
get out of that "rkiooi circle/* which Fourier had already tlLscovered. 
What Fourier cculd not, indeed, see in his time, i*, that this circle is 
gradually Darrovrtng; that the movement Incomes more and more ft 
EptraL and must come to an end, like the movement of iW planets, by 
cotUsion with the ccntic It is the oniiiieltin^ fierce ^f dinarchy in the 
prodnaion of sodety at lar^ that more and more oxrplctely turns the 
great majority of men into proletarians; and it is the masses of the 
proletariat again who will finally put an end to anarchy i» production. 
It is the compelliuff force of anarchy m social production that turns 
the limitless perfectibility of machinery- under modem tndustrv into a 
cnmpulftnry law hy which every individual industrial capitalist must 
perfect his machinery more and more, imder penalty of rum. 

But the perfecting of machinery is the making: human labour super- 
fluous. If ihe iiitrc>ductioii and increase of machinery means the displace^ 
ment of millions of manual, by a few machine workers, improvement 
in maduner>' means the displacement of more and more of the machine- 
workefs themselves. It means, in the last instance, the production of a 
mmiber of available waj^e-workcrs in excess of tlie avera^ needs of 
capital, the formation of a complete indtislrial reserve army, as I calkd 
it in 1845, available at the times when industry is working at high 
pre«tire, to be ca«l out upon the street when the inevitable crash comes, 
a constant dead weight upon the timba of the working-ctass in its 
struggle for exiiUence with capital, a regulator for the keeping of wages 
down to the low level that suits the intefests of capitaL Thus it comes 
about, to ^u<3tc Marxt that machinery becomes the most powerful 
weapon in tlic war of capital against the wor lung-class ; that the instra- 
ments of labour constantly tear the means of subistence out of the hands 
of the taltourcr; that the very product of the worker is turned into an 
instrument for his subjugation. I'hui it comes about tlial the cconomis- 
b{ of the tnstrumcnis of labour txrcumcs at the same time, from the 
outset, the most reckless wa^le of la 1x>ut- power, and robbery based 
upon the normal condition^ mulcr which labour functions; that madiin- 
cry, "the most powerful instrumeni for shortening labour-time, becomes 
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the most unfailing means for placing every moment of the labourer's 
tinw and thai of his biraly at the disposal of iht capilalbt for tlie pur- 
pose of expanding the value of his capital" ("Cipilal/' Kng1i«Ti edition, 
p, 406), TI1US it comc3 about that over-work of some becomes the pre- 
liminary condition for the idleness of ott>enE, and that modem industry, 
which hunts after new consumers over the whole world, forces the con- 
sumption of the masses at home down I0 a starvation minimum, and in 
doing thus de*lroy:» its own home maritct. '*The law that always equi- 
librates the relative surplus population, or industrial rescr\'c army, to 
the extent and energr of accumulation. Ihi^t law rivets the labourer to 
capital mofo fi<nily than the wedges of Vulcan did Prometheua to the 
rock. It e»tnb]isihcx an accumulation of n^iicery, corresponding with 
acctimulaTkon of capital. Accumulation of wealth at one pole is, there- 
fore, at the Mmc limc» accumulation of misery, a^:ufiy of toil, slavery^ 
ignorance. bmuHty, mental degradation, at the opposite pole, 1. c, on 
the side of the class that produces its own product in ih^ form of cop- 
itoL" (Marx' "'Capital" ( Sonnensthein & Co.). p- 661) And to ex- 
pect any other division of the pfx>ducts from the capitalistic mode of 
produaioii is the »anie z» expecting the electrodes of a battery not to 
decompose acidulated water, not to liberate oxygen at ihe positive, 
hydrogen at the negative pol^ to iottg as they are conoected with tlie 
battery. 

We liave seen that the ever- increasing [)crfetTlilrilily of modem 
machinery is, by the anarchy of social production, turned into a com- 
pulson- law tlut forces the individual industrial capitalist always to 
improve his machmerx', always to increase its productive force. The 
bare posvibiEty of extending the field of production is transformed 
(or him into a similar compulsory law. The enormous expansive force 
of modem indiBtn'. compared with which that of gases is mere child's 
play, appears to us now as a nrte^siiy for expansion, both qualitative 
and quantitatiw, thai lau^^ at all resistance- Such resistance is 
ofTerrd by cmitnmptirm, by *ale*, by the market* for the products of 
modem iridu*try. But the capacity for extension, extensive and inten- 
sive, of the maAets i^ primarily governed by quite different laws, thai 
work much less energetically. The extencion of tlv markets cannot 
ke*p pace witli the extension of production. The collision becomes 
inevitable, and as this cannot produce any real solution »> long as it 
do«s ooC break in pieces the capitalist mode of production, the col- 
lilioas become periodic CapitalisU production h^ begotten another 
"ricioiis dr^k." 
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As a matter of fact, since 1825, when ihe firsi general cri*i* broke 
one, the whole tnduatrial aiid commcrctal %vorld. prodiicton and ex- 
chaE^ ainosi^ alt ciTitUeil peoples aiicl their niorc or less barbaric 
btngcnHXi, are thrown out of joint shout once even' ten years. Com- 
meroe i£ at a standstill, the markets arc Rhme<i. pnxluds accumulate, 
as multitudinous as ihev are unsalable. Itanl cash disappears, credit 
vanishes, bciories are closed, the mass of the workers are in want of 
the means of subsisteace, because tiKy have produced too much of the 
means of mbdttence; bankruptcy folIew« upon bankruptcy, execution 
upon execntion. The stagnation lasts for years; productive force? and 
products arc waited and destroyed wholesale, until tlie accumulated 
mass of commodities tinaUy Ulter off. more or less depreciated in value, 
until production and exchange gradually begin to move a^tn. Utile 
by little tlic pace quickens. It becomes a trot. The industria] trot 
breaks into a canter, the canter in turn gTX>ws into the hca<llong: gallop 
of a perfect sleeplcchase of industry, commercial credit, and speculation, 
which finally, after breakneck leafM, ends where it bei^n^n the ditch 
of a crisis. And fio over and over again. W'c have now. since the 
year 1&25, gone through this five times, and at the present moment 
(1877) we are i^ng through it for ilie sixth time. And the character 
of these ciis^ Is so clearly defined that Fourier Iiit all of ihem off, wben 
be dcacribed the first as 'Vrirr plethcriqu^'' a crisis from plethora. 

In these crises, the contradiction between socialised production and 
Qpitatt^i appropriation ends in a violent explosion. The circulation of 
commodities is. for the lime being, Mopped, Money, the means of dr* 
culatinn, beconvfi a hindrance 10 circulation. .Ml the laws of production 
and circukitioa of commodities arc tunic<l up^dc tlown. The economic 
coJlision has reached its apcf^cc The taode of ^t^dufti^n u in rtWlHon 
ogamtt the mode of trchamj^f. 

The fact that the socialised organisation of production within the 
factory has developed so fir that it has become incompatible with the 
mardiT of production in society^ which exists side by side with and 
dOBunatcs it, is brought horrK to the capitalists theni-;e1ves b>' the vtolent 
con cqU ration of capital that occur* during crises, lhroi:gh tlie ruin of 
many tirge, and a stiti greater number of small, capitalists. The whole 
medianism of the capitalist mode of production breaks down tuider the 
pressure of the productive forces, its own creations, h is no longer able 
to luro aH this mass of means of production into capital Tliey lie Cal-. 
low, and for that very reason the industrial re5en.*e army mtut also lie 
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fallow. Mcansof production, mcam of siibMrtcncc, available bbourcrs. 
all !lic elements of prrxluction and of genemi tn^alth, are preient in 
abutidatiec. But "abundance becomes tbe source of distress and want" 
( Fourier), because it is ihc very thing that prevents the tranvforniatioti 
of the incans of production and subsistence into capital. For tn capiul- 
islic society the means of produclton can only function when they ^avc 
undergone a preliminary iranAformation into capital, into the mcam of 
exploiting* human laboor-powcr. The nccessJtv of this transformation 
into capital of the means of production and subsistence stands like a 
f^hoRt bHween these ami the workers. It almie prrvenis tlie coming 
together of the material and personal levers of production : it alone for- 
bids the means of prodtiction to function, the wo^kcr^ to work and live. 
On the one band, ihfrcforc. tlie capitalistic mode of production staJids 
convicted of its own incapacity to furtber direct these productive forces. 
On tile other, these productive forces thcmscivcs, witli increasing energy, 
press for^'ard to iSc remo^'al of Che existing contradiction, to the aboli- 
tion of their quafiiy a* capital, to tlie frccticcU r^o^nitton of their 
thoracter as social froductive farces. 

This rebeltioD of the productive forces, as tliey grow more and 
more powerful, agalnM their quatity as capital. thi« i:tronger and 
ftrongcr command thnt thdr social character sJudl be recognised, forces 
the capitalist class it»clf to treat them more aiid more as social produc- 
tive forces, so far a» this is possible under capitalist conditions. The 
period of industrial high pressure, with Its un1»ounded in^ation of credit, 
not less than the crasli it^lf, by the collapse of great capitalist estahlisli- 
nients, tends to bring about that fonn of the socialisation of great masses 
of means of produaiotu ivliich we meet with tn the diflfcrent kinds of 
joint-stock oonTpanicf. Many of these means cf production and of dis- 
tribution are. from ih^ outset, so colossal, thai, like the railroad*, 
Ibcy exclude all other forms of capitalistic exploitattoo. At a fur- 
ther st^ge of evolution this form also becomes insufficient. Tbe pro- 
ducers on a large scale tn a particular branch of industry in a particular 
countr)' unite in a 'Tmst," a union for the purpose of regulai* 
'ing production. They determine the total amount to be produced, 
parcel it out among themselves, and thus enforce the selling price 
fixed beforehand. But tntsts of this kind, aa soon as business 
becomes bad, are generally liable lo bre^tk up, and, on this very 
account, compel a yH greater concentration of association. The whole 
of the particular industry is turned into one gigantic joint-f4ock cocn- 
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pnty: internal cotnpctirion givers place io the internal monopc^ly of ihifl 
one company, Thit has happenevi in 1890 with the English alkali 
production, which is now^ after the fusion of 48 large works, in the 
hsn^i of UEH* company, ccnductcd upon a single plan, and with a capital 
of i6,ooa.ooo. 

In the tnists. fr««(iocn of competition chants into its very of^>08ite 
— 4nlo moropoiy; and the production without any definite plan of cap- 
italistJc society capilulatei to the production tipon a dcfmite plan of the 
fairadin^ socialistic society. Certainly this is so far still to the benefit 
and advantage of the capitalifitt. But in thic case the exploitation i« to 
palpabk that it must break down. No nation will put up with produc^ 
u^n conducted by trusts, wUh »> barefaced an exploitation of the coin* 
mtinity by a small band of dividend-tnongei^ 

In any case, with trusts or withoat. the ofiicial repretcntative of 
capttalii^ society— the State — will ultimately have 10 undertake the di- 
rection of producticci. Tliis necessity for conversion into State-property 
i« felt first in the great institutions for intercourse and commanicatioiK— 
thr pOftt-ofBc**. the tpI<-gTaph«, thr railways. 

If the CTiJcs demonstrate the incapacity of the bourgeoisie for man- 
b^ng any lofiger modem productive forces, the Iran aformot ion of the 
gnat esiablishmcius for prodnclion aiid distrtbuiicni into joint-stock 
companies, trusts, and State property, show how unnecessary the hour- 
geoisse are for that purpose. All the social functions of the capiialistft 
are now performed by salaried employees, Tlie capitalist has no further 
social function than that of pocketing dividends, tearing off coupons, 
an<l irambltng on the Stock Exchange, where tlie different capitaliUs 
despoil one another of their capital. Al first ilie caintatintic modr of 
pnxtaction forces out the workers. Now it forcet otii the cipiUtlist*, 
and reduces thcmt just as it reduced the workers, to the ranks of the 
surphis popubtioii, although itot iinmcdiately Into tlios« of ilie imlus* 
trial reserve army, 

But the transformation, either into joint-sio^ companies and trusts, 
tvr inin Slate-ownership, i5oes not do away with the capitalistic nature of 
llie productive forces. In the joint-stoek companies and trusts this is 
obvictis. .\nd the modem State, again, is only the organi&atkin that 
bo<irg«ots society takes on in ordrr to Ktipporl the external conditions 
of the capitalist mode of pixKluction against the encroachments, as well 
of the workers as of individoal cafntalist.t. The modem State, no mat- 
ter nbat its form, is essentially a cupiulisiic machin<:, the dilate of the 
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QpitaJists, the ideal pcrsootftcation of the toul natiorul capital. Tlie 
mofe it proceeds to the taking over of productive force*, the more docs 
it actually become the naUovial captlaliM. the more tlie citizeas docs 
it exploit. The workers remain wage-workent— proletarian*. The cap- 
ttaliitt relation Is rot done away with. It U rath^ brought to a head. 
But, brou^iit to a hcsd. it topples over. State-ownership of the pro- 
ductive forces i^ not the solution of the conflict, but concealed witliin It 
are the technical comittions that form ibc elements of that solution. 

This solution can only consist in the practical recog^nttion of tlie 
social nature of the modem forces of production, and therefore in the 
harmooisin^ the modes of production, appropriation, and exchanf:e with 
Uie socialised character of the means of production. And this can only 
eonie about by society openly and directly takinj;; poMejtiJon of The pro- 
ductive forces which have outgrown all control except that of society 
as a whole. The social character of the means of production and of tlie 
]irodtKts to-dav reacts against the producers, periodically disrupts all 
production and exchange, acts only like a Uw of Nature lA^rking 
blindly, forcibly, destructively. But with the taking over by society of 
the prodiictive force*, the social cliaracier of llie meam of production 
and of the products will be utilised by the producers with a perfect un- 
derstanding of its nature, and instead of being a source of disturbance 
and periodical collapse, will become the most powerful lever of produc- 
tion iuelf. 

Actire social forces work exactly like natural forces; blindly, for^ 
dbly. destructively, so long a% we do not understand, aiul reckon with, 
them. But when once we understand them, when once wc grasp thdr 
action, their direction, their effects, it depends only upon ourselves to 
subject tJieni more and more to our own will, and by means of them to 
reach our own ends. And this holds quite especially of the mighty 
prodtKtivc forces of to-day. As lotic as we obstinately refuse to under- 
stand the nature and the character of these social means of action — and 
this understanding goes against tlie f^ain of the capitalist mode of pro* 
doction and its defenders — so king th««c forces arc at work in (pite of 
us, in opposHkin to u», so long tlicy master u^ as we have ahowu above 
In detail 

But when once their nature Ls understood, they can, in the hands of 
the producers working together, be transformed from master demons 
into willing «rr\"ants. The difference is as lliat between the destructive 
force of electricity in tlic lightning of tlic storm, and electricity under 
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ocmmand in the telegraph and the voltaic arc; the cUfTcrcnce between a 
conflagration, and fire working in the service of man. With this iccog* 
nition al last of the redl nature of the productivr forces of to-day, the 
social anarchy of productio<i gives place to a social regubitioa of 
prodoction upon a definite plan, according to the needs of the com- 
mfmity and of cadi indivfijual. Then the capitalist mode of appro* 
priatJoOt tn vhtch the product enslavefi f>r$t the pnxliicer and then 
the appropriator, is replaced by the mode of apprc^riation of the 
products that is based upon the nature of the modem n>cans of pro- 
duction : upon the one hand, direct social approprialioD> as means to the 
fnaintcnanee and extension of production— on the other, direct individ- 
ual appropriation, as means of stibni^tcnce and of enjoyment- 

Wliilit the eapilaltftt mode of production more and more completely 
tnnsforrns the great majority- of the population into prolctarianSi it 
creates ilie power whicli, under penalty of its own de&iructioti. Is forced 
to accomplish this revolution. Whilst it forces on more and more the 
tramfonnation of the vast means of production, already Aociahsed, into 
State property, it shows itself tlie way to aoconipli^ing this revohjtion- 
7V proleiarict seises potiHcoi fower and turns the tfKisns of production 
mio Stoie property. 

But, in doing this, it abolishes itself as proletanal, abolishes all 
class distinctionf and class antagonisms, abolishes also the State m 
State. Society thus far, based upon cl^ss aniagonianu, had need of tlte 
State. That l^ of ;iii organisation of the punictilar class which was 
pro tempore the explcntlng dass, an organisation for the purpose of pre^ 
venting any inlcrfcrencc from without with the existing conditions of 
prodoction, and therefore, especially, for the purpose of forcibly keeping 
the exploited classscs in the condition of oppression corrcspondinf: with 
the given motle of production (slavery, serfdom, wage^lahour). The 
State was the oAHil representative of society as a whole : tlie gathering 
of it together into a visible embodin>ent. But it was this only in so far 
as it was ll>c State of Uiat cla^s whidi itself represented, for llie time 
bring, aodety as a whole: in ancient times, the State of slavc*owmng 
Citizens; in the middle ages, the feudal lords; in our own time, the 
bottrgeoUie. When at last it becomes the real represenutivc of the 
whole of society, it renders itself unnecessary. A-s soon as there is no 
longer any social class to be held in stjbjcction: as soon a5 class rule, 
and (lie individual struggle for existence based upon our piresent anarchy 
in production, tvttli tlie collisions and ^^xcexses arising from these, are 
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rtmovcd, nothing more remains to be repressed, and a special repressive 
force, a State, i* no longer necessary. The firsl act by virtue of which 
the State really con!iti(ute*< ilJ^lf the representative of the wliole of 
sociH)' — ih<^ talking pot^essioii of the meauft of production in the name 
of society — this is, at the same time, tt« hut inc1q>cndcnt act ks a State. 
State inlerfcicnce in social rc1atiun» Ijccojjics, hi oni! dcvii^ii after an- 
other, superfluous, and then dies oizt of i:self ; the govemmcrl of per* 
sons is replaced by the admin iMration of things, ami by the conduct of 
processes of production. The State is not "abolished/' It dUs out. 
This gives the measure of the value of the phrase *'a free State." bolh 
a» to iu justifiable use at times by agitators, and as 1o its ultimate 
scientiiic insitflicieflcy ; and at^ of tho demands of the so-called anar- 
chiftU for the aboliliofi of the State out of hand. 

Since the hl»toriea1 appearance of the capitalist mode of production^ 
the dpprr'priation by wjcicty gf all ihc mcnii^ oi pnKluclion has often 
been dreamcil of, more or less vaguely, by individuals, as well as by 
sect*, as the ideal of the future- But it could tjcconic possible, could 
become a historical necessity, only when the actual conditions for its 
realisation were llicre. Like every other social advance, it becomes 
practicable, not by men understanding that the existence of classes is in 
coniradiciTon to ju*iiee. e4|uality, etc., not by the mere wilUn^iess to 
abolish these classes, but by virtue of certain new economic conditions. 
The separation of society into an exploiting and an exploited class, a 
Tulini; and an oppressed cla^s. was Itic necessary consc<)uciKe of the 
deficient and rcMricted devek)pnicnt of production in former ttmcs. So 
lon^ as the total social labour only yields a produce which but slightly 
exceeds that barely ncccssan' for the existence of all ; so long, ihcTctore, 
as taI>our enga^res all or almost atl the time of the great majority of the 
members of society — so long» of necessity, this society is divided into 
classes. Side hy Kid^ with the great majority, exclusively bond slaves 
to labour* arises a class freed frofn directly productive labour, which 
looks after the general affairs of society ; the direction of labour. State 
business, law, science, an, etc. It is tlicreforc, the law of division o( 
lalK>ur that lies at the basis of the division into classes* But this docs 
not prevent this division into classes from being carried out by means 
of violence and robbery, trickery and fraud. It doc* not prevent ihc 
mtinfT class, once having <1h.' upper liaml, frcm consolidating its power 
ai the expense of Ihc vorlcing-class, from turning their social leadership 
into an intcmsified cxpMtaiion of ihe masses. 
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But if, upon thift showing, divisiovi into classes bfts a cnlain hi^ 
toncal jus^lificatiofip ir lus tlii.<i only for a gjv«n period, only under given 
soda] cocKJitioo^. It wa« based upon the insufficiesKy of production. 
It will be »wi?pi away by ihc tonip!clc ckvHo|Jin<."nt of modem produc- 
tive forces. And, in fact, tlie abolilion of cta^ses in wciety presupposes 
a degree of historical evolution, at which the existence, not simply of 
Uits OQ* that pajlicttlar ruling cbss, but of any mlirg cla$« at all, and, 
tJicrefore^ ibc exUlence of class distinction itself has bceonie an obsolete 
anachroinsni. It presupposes, therefore, the development of production 
carried out to a de^ijee at whicli appropriation of th^ meAn* of produc- 
tion and of the products, uid, with this, of poiittcal domination, of the 
monopoly of culturct and of intcllectuAl leadership by a pArticular clasa 
of society, has become not only superfluouH, but economically, poHUaUly* 
tntdJcctuatly a hindrance to development 

This point is now raachcd. Their political and intellectual bank- 
mptcy is scarcely any longrr a secret to the bourgeoisie themselves. 
Their economic bankruptc>- rcctirs n^ularly every ten years. In every 
crisis* Mxiely iit suffocated heneath the weight of iH own produc'tive 
forces and products, which it cannot use, and stands helpless, face to 
bcc with the abourd eontradtcticn that the producers have nothing to 
coontmc, hccaUM; cxmsumcrs arc wanting. The expansive force of the 
meaiu of pro<!uciion tKirsis the bonds tliat the capitalist mode of pro^ 
doction had imposed upon than. Their deliverance from these bonds 
ta the one prc<ondilion for an unbroken, constantly-accelerated dcvcl- 
opoMAt of the productive forces, and therewith for a practically unlim* 
itcd increase of production itself Xor is this all The socialised 
apprtJpriatton of the meaitt of production <\o^ away, not only with the 
present anificial restrictionii upon production, but also with the positive 
waste and devastation of productive forces and products that arc at the 
present lime tl>e inevitable coacomitauts of producljoii, aitd tlut readi 
their height in tlie crises. Further, i: sets free for the community at lar|:c 
a mass of tncans of production and of products, by doing away with tlic 
acttsdcM otlnvagance of the ruling classes of to-day, and their political 
representatives. TI*e possibility of securing for every member of soci- 
ety, by means of social:sctl production, an existciKe not only fully suffi- 
cient materially, and becoming day by day more full, but an existente 
guaranteeing 10 all the free development and exercise of tlicir physical 
and mcmal faculliea— this po»»ibil)ty is now for the £im time here, but 
ii it hrrr. 

X. 4. 
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With the Bcuini: of the means of pnxluction by society, production 
of commodities is done away with. and. stroultancously, the maitery of 
the pfoduct over the producer. Anarchy in social production is replaced 
by ftyrtemalic, definite organisation. The stru^lc for individual cxist- 
cocc disappears. Tlicn Stji tlie first time, maii, in u certain acn»e, ia 
finally marked off from the rest of tlic animal kingfdom, and emerges 
from mere animal conditions of existence into really human ones. The 
whole splicrc of the conditions of life which environ man, and which 
have hitherto ruled man, now comes under the dominion and control of 
man, who for the first time becomes the rcfll, congous lord of Nature* 
because he has now become master of lib own social organisation. Th« 
laws of his own social action, tiithcrlo standing face to face witli man 
as taws of Nature foreign to, and dominating, him, will then be used 
with full understanding, and so mastered by him. Man'5 own social 
organtsatioa, hitherto confronting him as a necessity imposed by Nature 
at>d history, now lieoomes the result of his own free action. Tl»e ex- 
traneous objective forces that have hitherto governed history, pass under 
the control of man himself. Only from that time will man himselfp 
more and more conscioaily, make his own history— only from that time 
win the social causes set in movement by him have, in the m^n an^I in a 
constantly gTX)wing measure, the results intoided by him. It is the 
ascent of man from the kingdom of necessity to the kingdotu of freedom. 

Let us briefly sum up our sketch of historical evolution. 

I. Medieval Socidy. — Individual production on a small scale. 
Means of production adapted for individual use; hence primitive, \m* 
gatnly, petty, dwarfed in action. Production for immediate consump- 
tion, cither of the producer himself or of his feudal lord- Only where 
an access of production over iliis consumption occurs i-s Midi excess 
offered for sale, enters into exchan^. Production of commodities, 
therefore, only m its infancy. But already it contains within itself, bi 
entbryo, anarchy in thr production of iO<i€ty at targt* 

\h Capitalist Revolution.— Tratisfomalion of Uidustry, at first by 
means of simple cooperation and manufacture. Concentration of the 
means of production, hitherto scattered, into great workshops. As a 
consequence, their transformation from iJidividual to social means of 
production— a transformation whidi does not, on the whole, aflfccl the 
form of exdiange. The old forms of appropriation remain in force. 
The capitalist appears. In bis capacity as owiKf of the means of pro- 
duction, he also appropriates the products and turns them into com- 
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modities. Production lus become a social act Exchan^ and apprcn 
priation cotitimie to be indhiduai acts, the acts of individuals. The 
st^iai product is approfmauH by ihi indtridual capilolist. Fundamental 
oontradictio?!, wh«mcc arise aJl th^r contradictions hi which our present 
day society movc^, and wWch modem industry brin^ to lighL 

A- Severance of the producer from the means of produaton. 
Condemnation of the worker to wage-labour for life. Antagonism bf' 
lEcvnt ttu proUtariot a^d the bmrgeoisif. 

B. Growing predominance and increasing effectiveness of the 
laws governing the production of commodities. Unbridled competition, 
ConhMdictimi bftwcfn socialised or^tmisation in the indifiduol factory 
amd socuJ anarchy m production as a whole. 

O On th« one hand, perfecting of madiinery, made by compcti- 
ik« conipubory for each individujil inaQufacturer, and conipleiiieittcd 
liy a constantly g^o^^'ing displacement of latxiureri. Industrial reserve-^ 
army. On the otJier hand, unlimited extension of production, al»> com- 
pulsory tmdcr competition, for c^*ery manufacturer. On both sides, 
rniheard of deveiopmcnt of productive forces, excess of supply over 
denusd, over-production, eluttint; of the markets, cri^ies every ten 
y«ani, the vicious circle : excels here, of means of production and prod- 
i]ets~-execsi there, of labourers, without employment and without mc.'Lns 
of extttence. But thcfic two levers of prodtKtion and of social wcH- 
bcJnif «re uiable to work tugettier, because the capitalist form of pro- 
duction prevents the productive forces from working and the pro<lucts 
from circulating, unless they arc first turned into capital — which iheir 
very superabundance prevents. Tlic contradiction has grown into an 
absurdity. The mode of production rises in rtbdtion against the form 
of fSikmge. The bourgeoUie arc convicted of incapacity further to 
manage thHr awn social productive forces, 

D. Parlul recognition of the iiocial character of the productive 
forced forced upon the capitalists themddvcs. Taldn^ over of the great 
jnatttutioas for production and cgmmunication, first by joint-stock coiD- 
ponta. later on by trusts, then by the State. ~l~be bourgcoUic detnoo- 
Ktrated to be a superfluous class. -Ml its social functions are now per^ 
formed by salaried cniplo)ee». 

Ill, Proletarian RcvoJution- — Solution of the conlradiclions. The 
proletariat seizes the pubtk power, and by means of this tramfonnt the 
socialised means of prodoctionp slipping from the hands of the boar* 
gcotaic, into public property. By this act, the proletariat frees the 
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means o( productkm from the character of capital tl«*/ haw^ thus far 
borne, and gives their socialised character complete freedom to work 
itself out- SocialUetl production upon a pre-determincii plan becomes 
hcncefortli possible. The devflopmetii of pro<liiction makt-s the exist* 
ence of different classes of society tlicnceforlh an annchronism. In 
prOTV)rtion as anarchy in social production vanishes, the political author- 
ity of the State dies o*iL. Man. at last the master of his own form of 
social organisation, becomes at the same time the lord over Nature, his 
own master — free- 
To accomplish this act of universal emancipation \% the ^lUtoncal 
mission of llic modem proletariat. To tlioroughly comprehend the hia- 
Torkal conditions and thus the ver>' nature of this act, to impart to the 
now oppressed proletarian class a full knowlcdj^ of the conditions and 
of the meaning of the inomentous act it is called upcm to accomplish, 
this IS the task of the theoretical expression of the proletarian move- 
men:, sdcDtiftc Socialism. 



INTERSTATE COMMERCE COMMISSION 



As A REstjLT of the report of the special Senate committee on Inter* 
state Commerce, the Interstatr Commerce Act was passed February 4. 
1S87. The considerations that led (o its pasuge are giveti below in the 
committee's report. The main provisions of the act arc thcM : — 

Tlic act applies to interstate transportation only; it decreed thai 
diar^^ must be reasonable; that there shall be no unjust dUcriminaiion 
between shippers, in charges or service ; nor between cotmecting lines ; 
a common carrier cannot receive any greater compensation in the aggre- 
gate, under substantially similar circumstances for a shorter than longer 
distance over the tame line in the same dtreclion : pooling: is made un- 
lawhil ; schedules and durges must be posted, and ten days' notice given 
of an advance, three days of a reduction in rates; an interstate com* 
tnefcc commission of 6vc commissioners, appointed by the President* 
is established; tins may sit as a courl to l^rar complaints, and Us deci- 
sions ind findint;: of fact stall be taken as prime fccte e^-idcncc ; oHicers 
may be compelled to testi^, but their evidence shall not be used against 
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than in any criminal pnKccdhigs. 
Suies couns nuj be pciitiovcd. 



In Gtst of dSsobnlience United 



THE PUBLIC CONTROL OF RAILROADS 



The introduction of iii« railroid brotight into the world ^n untried 

and pa\Terfut force, itw possibiliticj; of which arc tvca j-et bui irapcr- 

fcxtty uiulcrstooO, uixd U:) u^raliuii 1jtou>;hl inipoilaul qLcMions wliich 

of Dccetsity were met and decided blindly, wtthuiit tlie ad^iiitage of 

precedent or experience, and without any adc4]uate appreciation of the 

ttnforc^ecn and manifold chancres that have since resulted through its 

agency. During what may W lermed the era of consiniciion the chief 

coosklctattan that influenced the people and the IcgislaturG of Great 

Britain and Amrrica win. how to secure railroads, not bow to control 

iheni. It was many year« t>cfofe the necessity of control became appar- 

oit or the malter^i over which control was needed became unUeratood. 

The const rue tioii of railroads wa5 at iir»i auihorizcd 1>) special charters. 

When the Tinit chanen lA^ere granted it was supposed tltat the railroad 

would be merely a roodUxation oi or an impro^-cmcnt upon the public 

highway; that it would simply fumi^ a line of communication open 

to all, like a canal, an<l that it could be used at pleasure, as a water 

route it lucd, fay all wIk> might be disposed to place upon it means of 

carriage. It was also supposed diac iltc railroad would be uHcd only 

for the carriage of passengers. an<I n<'t ior the tran^portatioci of freight, 

except pcrbaps to a Itroited extent. How thoroughly this misconception 

prevailed is illustrated by a report made to the New York Icgislatnre as 

late as 1S33. in whidi the four leading engineers of tltat state expressed 

the fotlowing remarkable opiiUon: 

Tile railroads admit of advantagcons ttse in districts wlicrc canals, 
lor the want of water, would be ntj practicable- Tbcy will probably be 
preferred where high velocities are required, and for th« transportation 
of passengers, and, undfr sontf circupnstancfs, for the convcytmcc of 
tigia go^di. 

The supposed analogy between the railrtiad and the public highway 
m their relations to the conununity gave direction to the earlier legisla- 
tion of England and the United States, Ami even when tlic dincuvery 
was made that there was an clement of ntonoL>oly inseparably connected 
with the busitiess of transportation fay rail, the earlier efforts al regula- 
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tion were directed at Uie UinilAtioii of ihc profits of the corporaUoii 
ratlicr tlian towarth the protection of the sliippcr. 

The widely varjrmp methods which have been Adopted by difterent 
Coxcmmcnts in dealing with tJie problems of railway development ard 
re^ilalion may l» group^'d a* fcMow* : 

t. The policy of private ownership and private managentent — 

(d) Without interference or *iipervi»ioii b\- the Govemment, 

(b^ Subject to compulsory and penal legislation for control and 
rcgulatjon of ntcs, 

(c) Subject to invc5tiKalion by a commission with advisory pow- 
CT3, and depending largely upon public opinion for ttie enforcement of 
it» rcvommcndaiion^ 

(J) Subject to tnvcsti|;ation by n comnusaion with power to 6x 
and reffiilatc- r;tte*. 

2. Exclusive State ownership ard Govenimeni msinaKemerl. 

J State ownership an<l private tnaiugemcnt under Government 
supervUkon and control* 

4. I'artial State ownership and maiia^ment in competition with 
private o^Tiership and mana^ancnt. 

Regnlatkin through state ownership has been practically unknown 
in the United States. It is of foretg^i orif^in an<l is foreign to tlie char- 
acter of our irgtitutiofu. The lime may come when the people of the 
United States will be forced to consider tlie advisability of placing the 
railways of the country completely under the control of the General 
GovetninetH, as the postal service is, and as many believe the telegraph 
service »ho*dd be. This would seem to be tVic surcs^t method of securing 
the hi^icst perfect and llic greatest ciHciciKy of die railroad system in 
its entirety, and the best method of nuking it aji harmonious whole in iis 
opcratiosi and of bringing about that unifonmtty and stability of rates 
which is the greatest need of tra<]e and commerce. But the dangers to 
be apprehended from the giving of such vast additional power to the 
Covemmeni will always prove a formidable barrier to the adoption of 
such a 5iolicy, and this committee sees no necessity for considering its 
advantagr^ or diiud vantages imtt! other melhodft of regulation more 
American in irpirit have at least been given a trial and have proved 
tinsatis factory. Kor is it deemed important to investigate in detail the 
cxpcrieiKc of those European nations ui which the policy of State own- 
ership or tnanagement in one form or another Tia» prevailed. 

Jn those nations the railroad question has presented itself under 
different conditions, and Itas admitted of methods of regulation wholly 
impracticable in the United States, by reason of the marked differences 
in the organization of the machinery of government and in tlie customs. 
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temper, uid h^bit^ of Utoughl o£ Uic pcof^lc. The Englidi railroad 
sjrstcm, bowcvCT, lia:( grown up imdcr condition inoir nrarly reian- 
bUrg those prevailing upoa thi» side of the Atlantic than those existing 
in iny otlier country. It has been drvclopeci under tlic operation of llie 
principle of privale owr^nliip and management, subject to Parliament- 
ary control, and substartially all of the methods of rei^tation proposed 
in rhift country had first been tested there* The English people tarly 
onderlook the legislative regulation of their railroads. They have been 
considerably In advance of vs in tictiling vnth the difficulties that have 
been encoiifiicrcd. and liavc given tlic subject no little attaitioQ, ' 

For tlKAcr reaAOiiA the experience of England U of more interest 
and value to us than that of those nations in which the policy of state 
ownership has been more or lesw generally adopted, and these reasons 
Meni lo warrant a ^ance at the ctTorts which have been made in that 
«ocintiy for more than fifty years to unravel the complications of the 
rulroad question, and to hit upon a satisfactory method of enforcing the 
performance of public ohUga1irfn< and of adjufttinfr thrr rebtttmv he* 
twecn the railroads and the people. The information on ihe*€ subjecta 
herewith submitted is ba^cd largely upon the statements contained in 
the ntimerous reports which have been made by Parliamentary com- 
mittees. 



TUK CDUKSS or RAlLROAn LEGISLATION IN ENGLANt>— WORKINGS OP THE 
EVGUSB COyUlSSIOK — THE PSEESGKT STATUS OF AFFAIRS 

When railroad constraction began in England that cotmtr>' already 
had eiuite a complHe system of canals with which the new melhod* of 
truuportation came immediately into active competition. By the char* 
ters first granted the railroads were required to admit to their lines the 
car* and lococmlivcs of ixhcf companies and individuals, and the acts 
ttSttaUy prescribed the maximum tolls to be charged for such service. 
These were r^ulations whidi it had been found necessary to apply to 
the canals^ in the management of which abuses had been complained of 
■omewhat similar to those that afterwards dtamcierixed the manage- 
ment of railways. Competition between the different carriers who were 
expected to use the route was relied on to secure to the public needful 
(aalities and fair rates under these provisions. But this waa not the 
result, and witliin ten years after the opening of the first nulwar it was 
fcneraily rtcof^iied that a railroad must be to some extent a monopoly* 
because the service to be performed was of such a nature that the high* 
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est degree of efficiency would be attained ard the conTcnicncje of the 

public would be best sut>served by ctJmmiiling the work to but one 

carrier. It U worthy of remark thai even at that early period tii railroad 

hiatory ibe future direction of (he development of the system was clearly 

foreseen by at least one man. 

In thcwordiof Mr. Sterne: 

I have in hand a speech delivered in the House of Commons hy 
Mr, Jame^ Mnrrittin nn the iTtli of May, 1836. Mr Morrison was the 
A, T, Stewart of England, anri <lied leaving a fortune of four or live 
million pounds sterling. He was a member of Parliament, and he told 
his associates, as early as 1836, that their maximum rates would be of 
no value, that the economies of railway transportation from decade to 
decade, and tlic improvement of railway traiisporiaiicm am! the devel- 
OptTKnt of railway tragic, would make their nia»iitiun\ rates ridiculoutly 
m^x, and would be an excuftc for extortion in individual mst^nee^. 
Indeed, the clear understanding: which he had of the railway problem. 
as early as 1836, wa» abtioliitely marveloufu But no attention was paid 
to his recommendation : it was voted down. They reco^ijce now, how* 
cTjcr, that Mr, Morrison was one of tlie few men who then foresaw the 
railway prubleni^ of the present as they arc now developing. 

The new questions raised by this discovery of tlic clement of monop* 
o)y in railroad transportation were considered by a Parliamentar)' com* 
odttce, of which Sir Robert Peel was a member, and which reported in 
1840 that the method of competition which has been descrilM^I was 
tmpnelicable: that monopoly upon each Hne was inevitable, thai a single 
management of r:tch nilway wa« exp(-<di<?nt, and that ihei^ eltan^d 
ccoiditictis made necessar>' tlie protection of the public interests, for the 
reason "that the interest of the companies was, to n certain extent o<dy, 
that of the public*' At the same time the committee expressed die 
belief that "an enlightened view of their own interests would always 
compel nunapcrs of railroads to have dtic regard to the general advant- 
age of the public." 

It was supposed that the principles of free trade would apply in the 
cocislnKtion anJ operation of railroads, and it was Quite naturally 
evpeeted that this busmess would be subject to the same natural laws 
of competition that governed and regulated other eoinm«rda1 enter- 
prtftcs and operations. 

While UveMT theoiies held sway parallel lines were looked to as an 
effective means of regulation. Parliament encouraged the building of 
competing fines, and this policy brought on a period of great activity 
in rdlroad construction and fipeculation. But the effects of competition 
between different lines were not what had been anticipated, and attracted 
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so mucJi ancniion that in 1844 another commiitee. ttcadcd by Mr. Glad- 
stone, was appoiDtcd, which took under consideration the question of 
competition and manan^ement, and submitted m all five reports, Tbc 
Mcond report reocnrancndcd the appointment by Parliament o( private 
bin committees to examine into the propriety of projiosed competing 
sdwnieA, and the third expreued th« follo1^rtng conclusions : 

That the indefinite concessions made to the earlier companies ha^l 
become unneceatary: that competition Ixriwccn railwa>-» w<m!d do more 
barm to the companies than j!ood to the public: that the cfiFect of 
mooopoly upon ttte public directly and upon the railways indirectly 
OD^t to be yarded against, and that in authorising new lines P&rlia* 
ment should reserve certain powen to be exercised after a time. 

The idea of state ownership as an effective means of rcf^lation 
captivated this commiitee, which became convinced that the people 
most in one way or another pay for whatever transportation facilities 
they enjo>-efl, :in6 that the main question waft how 10 «ecure by lep.tla- 
tion ''the greatest amount of accommodation at the least coi^t," And the 
ipcaeral conclusion rcach^ by the committee m its fmal import waa that 
n^ubtion was to be dqxndct) upon ratttcr than competition. Tttcae 
repons led to the passage in iS4^ of a Liw looking to the ultimate acqui- 
sition of the railways by the Govenunem, and pre^ribing the terms of 
their purdiase at the CKpiratioo of twenty-one yean should that policy 
be decided upon. 

During this interval aj»other unexpected characlerisiic of railway 
management came prominently into notice. The addition of too many 
eompettng tines developed a tendency' toward amal^amattort and v«ri- 
fied Cco^e Stephenson's a?«iomatic statement that "Where combination 
is pubsible, cocupetitiosi b ititpossiblc/* Accordingty, in a report made 
fay the Board of Trade of the United Kingdom relative to the numerous 
amalgamations proposed in 1845, it was recommended that amalgama- 
tions should not be permitted by Parliament when the purpose was to 
avoid competition, but only between branches and main lines or when 
oontinuous lines were formed, and then only after due consideration. 

Af»other commiitee, appointed in 1846, discovered that where 
amalgamations had not been authorized tUr roads often reached th« 
same end through private wortdng arrangemenis, some of which virta- 
aOy amounted to consolidation, and that they avoided competition 
wherever praaicable. On the recommendation of this committee that it 
was oecesEarj- to establish a department of tlw Government to take 
"soperrtsicn of tbc raiJwaya and canals, wiUi lull power to enforce such 
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relations as maj from time to time appear indi^>en£at>lc for the 
accocnmodatkn) and general interests of t!ic public," Lhc railway coin- 
flOds&ion was created, but was only allowed to exist miti) 1851, when its 
duties were transferred to the Board of Trade. Meantime the efforts 
at amalgamation grew more and moi^ determined, and the process went 
CXI by the consent of Parhament, notwithslandinj; all the restrictions 
imposed upon it. and despite the growing public dread of tt« effects. 

Still another committee inquired into tl>U vexed question of amal- 
gamation, and its elaborate reports upon the subject brouglit fibout the 
passage of the "canal jind railway traffic act" of 1854, usually known as 
the Cardwcll act, which has been the model of much of our State legia* 
latioti a^inst unjust discrimination. The purpose of the act was to 
pTe^'cnt undue preferences, and to compel intcrchan^ of traffic between 
railxhiLys and between railways and canals upon e<iiial tenus. Tltis act 
established two important principles that have since been generally fol- 
lowed. CW was that every company should be compelled to afford the 
public the ftiil advantages of the convenient interchange of traiBc from 
one line to another. Tlie second was that the companies were under 
obligations to and should be required to maVc equal rates to all under 
the same circumstances. 

The time when the stale could take possesion of the roads came in 
1865. and a royal eommisfion was appointed, which gatTiered a great 
deal of evidence and went into the questions presented quite fully. The 
most important coiKhisions of the coRuni»sion hare been summariied 
as follows: 

That it is not expedient for the Government to avail itself of its 
reserved righi to purchase railways. 

Thai Piirluintcnt should not interfere with the Incorporation and 
linancial affairs of railway companies, Icavini; »uch matters to be dealt 
with, under the ''joint stock companies act," limittng its own action to 
regulating the eon«1nietion of the lines and the relations between the 
public and the companies so inoorpOTated. 

lliat railway companies should be bound to run at least two trains 
a day for thtrd-dass passengers. 

That tt would be "inexpedient, even if it were practicable, to adopt 
any legislation which would abolish the freedom whidi r^lway com-* 
panics enjoy of charging what sum they deem expedient within their 
maximum rates, when properly dcitoed, limited as that freedom is by 
the traffic act" 

That railway com^nies slioutd be ret^uired to make stated reports 
to the Board of Trade in such form as the board may require. 

Finally in 1872, a joint select committee wat appointed and made a 
roost thorough investigation of the railroad question. Tlie report of tlm 
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commiltcc pa**ed in review the history of EnglirKTs legislalicm during 
lis experience oF forty years, U was shown th:it little had been Accom- 
plished, a]tbouf*b thiny-tliree Iiundrcd acts haJ been passed and an 
expendtLnrc of somt- £80,000.000 had l>ceii imi)0»d upofi the companies. 
It wa* alto shown thai the proceM of amalgamation bad giooe on with 
little regard to the recommendation* of ewnmitteefi, commiwlom, and 
GovcTumcnt departments, and the result was that "ivhlle committees 
and conunissions carefully chosen have, for tJic last thirty years^ clung 
to ooe form of oonip<1iiion after another, it has, nevcrihelcssH become 
more and nwre evident that competition must fail to do for railways 
what it dots for ordinary trade : ard ttui no meuis lave yet been dcvbed 
by which cosnpetition can be permanently maintaitied/' Nor did the 
committee sec any rcaMvi "to suppose thai tlie progress of combination 
hax ceased, or that it will ce^^ie until Great Einiain is divided between a 
tniall number of (p-cat companic*," At tl»e same time, however, the 
committee made it evident that in the past amalgvnation "had not 
brought with it the rviU that were uiiticii»tedt but tliat in uny event 

kmp and varie^l experieiKre had fully demonstrated the fact that while 

Parliament n^ight hinder and thwart, it could not present it, and it was 

equally powerless to lay down any general rule« determining its limits 

or character." 

Other important condusiom were reached b> the committee as 

follows: 

That crtmprtition between railways existed only to a limited extent 

and could not be maintained by legislation. 

That combination was increasing and likely to increase. 

That cTjmpctition by sea shoulil be secured by preventing railway 

companies from petting control over public liarbors. 

That caiuil^ were of advanta^ in Mreunn^ cccnpetltlon: iliat their 

fadlitiev for through shipments should be increaBcd. and that no canal 

should be pUced directly or indirectly under the control of any railway 

company. 

That a S}-stcm of eqtial mileaft? rates, or charges in proportion to 

(EstatKe, was inexpedient and impracticable for the following reasons: 

(a) It wouhi prevent railway cmuiianU-s frocu lowering tbdr 
fares and rates, so as to compete with trailic by sea, by canal, or by 
thortcT or otherwise cheaper railways, and would thus deprive the public 
of the benefit of competition, and the ctmipany of a legitimate source o{ 
profit* 

(b) It would prevent railway cofnpanies from making perfectly 
bir arrangcinesiis for carrying at a lower rate than u<^iai ^oods brought 
in larger and constant quantiltcs* or for carrying for Kinj; distances at a 
lower rate than for short distances. 

{c) It would compel a company to carry for the same rale over a 



60 



SOCIAI, MOVEMENTS 



fine whicli liA« b««n v^ry expensive in con vt met ion, or which, trori 
^adicnts or otherwise, is VfLTy expensive in working, at the same rate ai 
which u carries over !«*» expcruivc lines. 

In short, to imnose equal mileage on the companies \^-culd be to 
deprive the public oi the bcncAt of much of the competition which now 
exists, or has existed, to raise ihe diarges on the public In many cases 
where the companies now find it to their interest lo lower theni, and to 
perpetuate monopoltw in carriage, trade, and manufacture in favor of 
those rate* and places which arc nearest or lea*t expensive, where (he 
varying charges of the companies now create competition. And it will 
be found that the supporters of equal mileaj^e, when presneil, often 
really mean, not thai the rates that they pay Uicmsclvcs arc too high, but 
that Ihe rates that others piy arc too low. 

PrcMCd by these difficulties, the propOMrrs of equal mileage liave 
admitted that there must be numerous exceptions, ^. g,, where there is 
%t^^ rnmpi^ition (i, e., al about three-fifths of the railway stations of the 
Uniteti Ktntrdom). where hw rate* for long distances will bring a profit, 
or where tlic article carricti at low rates Is a nece5sary, such as coal. It 
is scarcely nece&Aary to observe that such exceptions as these, while 
inadequate to meet all the various cases, destroy the value of "equal 
mileaj-e" as a principle, or the {m^sthiliiy of applying it as a general rule, 

'iliat the lixing of legal rates based upon the aetual cost of the rail- 
ways aiMl calculated to yield only a fair return upon such cost was 
impracticable, 

1^1 the plan of maximum charges had been a failure, and Uiat 
^uch rates afforded little real protection to the public, since they were 
always fixed so high that sooner or later it became the Interest of the 
cumpanieai to carry at lower rate% 

That lliere ithould be publicity of rates and tolls. 

That tW new tribunal was needed to take supervision of the trans* 
portatioti interests of the Kinsrrlotn, and with authority to enforce the 
laws relating to railw3>-s and canals, to hear complaints and adjust dif* 
ferenccs, and to advise Parliament upon questions of railway legislation. 

This investt^tion^ by maldng plain the lessons taught by many 
years of expcric-nce, wa* especially valuable in at least bringinF; about a 
general recognition of the fact that the relations between the railways 
and tlie conmiuniiy require special treatment and cannot be defined or 
governed ui accordance with the natural laws regulating ordinary com- 
mercial Lutcrcour&c. It was evident tlut tlie policy adopted by tltc 
ctMnmitteCr if follmved out to its conctusiun, miglu tcad in tunc to a 
few great corporations obtaining stn absolute monopoly of the business 
of transportation by rail throughout the entire Kmgdom, and even 
to finally placing the control of tltcse most imponant interests in the 
hands of a small number of mdividtals, whose powers might become 
greater than those of the Government itself. Nevertheless, without 
being able to indicate bow the relations l>etween the Go\cnunent and 
tbcsc great monopolies would or should ultimately be adju^ted, the com- 
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miltw did not appear to believe that the time vms ripe to check the 
devetopment of Uie railway s>-itefn of Great Britain by extreme mcas- 
urr*;, and wai contcni to tvcctfnm^nd tlw eitaMisJinicni of a special 
tribunal lU the firft Etcp to be taken tn tnaugti rating the policy of special 
treatment wliich it had become apparent must be adopted to meet die 
exigcncxrit of the situation. 

Thb recommendation vra« complied wiih by the creation of what is 
known as the railway commission of 187^ which was ai hrst given a 
tenure of but five ycars^ but which has since been cominiHrd. This tri- 
bunal is chiefly judicial in character; it is. in fact, a separate railway 
court, compoHKl of three commU^^ioners or jud^s. and has j\iri^iction 
Dwer all matters in fcblion to the interchange of triftk, -ind to all con- 
tractfi between railway companies, as well ah complaints of undue prcf- 
craicc and of oilier violatiusu uf railway lawv Tlic iiioai recent ufhci^tl 
declaration concerning this commission is found m the report of the 
sriect cominiliee of twenty-wven members, appcinled by the House of 
Commons, in 1882. to inquire into 'tis workinjf and the rales clui^ed 
by railwaj.-^ and canal*. After an investigation, lasting several mouths, 
this conunktee reported that tlie tribunal aliould be made permanent aa 
well as special, and say ; 

The railway eommi*sior has, to a Kreat extent, been litndered in its 
work by ilie temporary character with which it has hithcno been 
Inresied A( the «ime time your committee art convinced that the 
cstsbtisbincnt of the commt»ion has been of gTcat public advanlaj^, not 
merely in causinf; justice to be speedily done in ih<»e cases which luive 
been tnonght before il. twit alw> in preventing difference* from arising 
M between railway companies and the public. Its utihiy is not to t^ 
measttred solely by the instances in whicJi it hnt been cnltetl upon to 
"Tiear and determine/' but also by the deterrent and contrdling in8a- 
citce of its existence. 

Repre»ciit4i lives of the railway compante», backed up by 1c;^1 gen- 
tiemen of emtnence, have urged upon ycur committee that it is not 
de*irah?r to continue the special trihiinal in tt* present form, hut that the 
court shoukl be reconstituted by the appoinimcnl of a single iudge, to be 
selected from the bench or il»e bar, aiiled by assessors wliercver other 
than legal knowledge is required. From the traders and the j^cucral 
public, on the other hand, no demand has con>e for such a diange; on 
the contrary, the general tenor of their evidence exhibits satisfaction 
with the services rendered to the public hy the existing railway com-* 
misaioo. 

Accordingly the committee recommended: 

That the railway commission be made permanent, and a court of 
record. 
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Tli4l tlie povrt*i> and jumdktton uf the railway commissJon be 
cxt«ndcd to cov«r — 

(tf) All <tu<«ttons arising under the special act* or ihc public 
Statutes for reguUtinf? railway or canat traflic affecting passengers or 
goods. 

(b) Tlic [tiaking of orders wliich may necessitate the cooperation 
cf two or more railway or canal companies within tlie statutory obltg*- 
tions of the eompanies. 

(c) Power xo order through rates on the application of traders, 
btit no audi order to impose on a railway company a rate lower than 
the lowest rate of such railway company (or similar articles unfler stimi- 
Ur circumstances. 

(d) The rc\*i5]oa of trafiic aKrecincnts both of railways an<I canals, 
in as large a measure as the powers formerly exercised by the Board of 
Trade, 

{t) Tlic granting of damages and redress for illegal diargcs and 
undue preferences. 

(/) The cfimmis.tirtners to have power, cm the joint appHcalion of 
parties, to act as referees in rating appeals. 

That the railway commissioners should deliver separate judgments 
when not unanimous. 

One appeal to be granted as of right from the judgments of the 
commission, and "prohibition" as well as "ctrUcrart** to be forbidden* 

In oonchision, the committee "rcpon tlmt on the whole of the evi* 
dence they acquit the railway companies of any grave dereliction of 
their duty to the public. It is remarkable tliat no witnesses have 
appeared to complain of 'preferences' given to individuals by railway 
companies as acts of pnvaie favor or partiality, sudi as were more or 
less frequent during the years immediately preceding the act of 1854. 
Your committee find thai the rates for merchandise on the railways of 
the United Kingdom are* in the main, considerably below the maxima 
authorized by Parliament, although these cliargcs appear to be higher 
for the longer distances than on many continental lines. Buc on the 
other hand, the scr\'ice of our borne railways is performed much more 
rapidly than on the ccniineoL" 

For later and more complete information concerning the English 
Railway ConnnissioD than could elsewhere be obtained the committee is 
indebted to the recently published work on "Railroad Transportation," 
by Mr- Arthur T Hadley, of New Haven, who lias made a very careful 
study of the English railway system and legislation. The results of his 
investigations are herewith presented in condensed form. K« stale* the 
genera] siiuaiiofi as to legislation in the following paragraphs: 

With the act of 187^ the general railroad legialaEion rnay be said lo 
have dosed. The mo\'ements which the public had feared for iJiirty 
years liad now pretty much expended their force Amalgamations 
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which were confidently expected in 1872 did not take place after alL 
Jotnt*ptirse arrand^enients tiecaine less important instead of more impon* 
ant, hecautc railiioads found thiit the}- could m^unUin rates willicut 
theni- 

II ifl not exactly tnie to say that "in Great Britain iUc rliscu**inn of 
thf railroad problem may be considered as over for the time being/' 
Tbe laitroad problem has ceased to be a bvi^bcar; but it has become all 
the more a question for practical disoiuiori. Vague fears with regard 
to the growth of the railway power have given phcc to pointc<1 coin- 
plainu as (o its abu^ie in inOtvMual iiisiauc«*, Tlie perioiJ of guierat 
i^slation baa passed, Mr. Adams i» right tii saying, "As a result of 
forty years of experiment and agitation Great Britain hac on this head 
come hack v^ry nearly to its point of commencement." He is not quite 
right in adding, "It has settled down on the doctrine of laissfS'fairt" 
It might better be said that it has settled dou^ on the policy of fpecific 
laws for specihc troubles. 

After briefly mcntiooing the three experiments in the line of tail^ 
way cocnmissions attempted in Enclandt in 1840, 1844, and 1846^ Mr. 
Hidley says; 

Wc hare seen what were tlie events which led to the passage of the 
ngulaticn of railwAys act in 1873. The commission appointed un<1cr 
Ibid act was to consist 01 three members; one of them a railroad man, 
one a lawj^er. They received a salary of £3,000 each, Ttiey were to 
decide all questions arising under the aa of 1854, and subsequent acts 
connected with it. They were furtlier empowered 10 arbitrate beiwcen 
railroads in a variety of cases: to compel companies to make throu^ 
rale^ which should conform (o the intention of the act of 1854 ; to secure 
publicity of rates; to decide what constitutes a proper tennmal charge, 
ard Hmxe oih<*r lets important matter*. On questions of fad their 
decision was to bo final: on questions of law it was to be subject to 
appeal. The railway commissioners iJieinselvcs were to determine what 
were questions of fact and what were questions of law. Subsequent 
aas ha\e made but slight changes In these powers. 

The commission consisted of able men — Sir Frederick PccV Mr. 
Price, fonn«-ly of the Midland Railway, and Mr, Macnamara; the last- 
named died in 1877, and was succrrded by Mr. A. E, Miller They 
went to work with cnerjiry, and in a spirit which promised to nuke the 
experiment a signal success. And it was at tirst supposed to be such a 
success. People judged by the reports of the commission itself; and 
ibey were tJ»e more prone to Iwlicve these repons because it was so 
desirable to find an easy solution of perplexing qucMicns of railroad 
policy. Mr. Adams, writing in 1878, «id, "The mere fact that tlie tri- 
bunal b there: that a madiincry does exist for the prompt and final 
dedskm of that class of questions* puts an end to them. T1ie>- no longer 
exist" That represented the general public opinion on the subject at 
the time; it represents the general impresMon in America down to the 
pfcsetu time. 

In 1S78, t}>c very year when Mr. Adanu wrote, llic original term 
of the commission expired. People supposed that it would be m^ide 
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pcrmftocnt Instead of that ihc renewal* have been for inadi shorter 
periods, Icavirig the cotnniitsioncrc 3 prc!cartoit> lenttre, and showing 
dissatisfaction somewhere. 

A ParliamtMitary in\T*tipalion rm rallmad rate* in iSSl-'Sj showed 
the crour<ls of dissatUfAction only too clearly. The lestimcny revealed 
a state of things almost unsuspected by the gereral puhtic> and piving 
an entirely different explanation of tlie fact that tlie commissioners had 
50 few cases to deal with. The substance is that the power of the com- 
mission sattsfie;^ noborly. Ti has p<iwcr erougli to annoy the railroads, 
and DO* power enough to help the public efficiently. 

The railway comminsion was a court, not an executive body, btrl to 
an intents and purposes a court of law. And in establishing this new 
court, in addition to those already existing. Parliament had two ends in 
view : ( i ) To have a iribtina! which would and could act when others 
would or could not. (2) To avoid the expense, delay, and vexation 
incident to litigation under the old svstcm- Neither end was well ful- 
filled. 

(1) The commission could not act, partly from want of jurisdic- 
tion, partly from want of executive power. Its jiiris/iiction did not 
cover by any means the whole ground. The provisions about terminals, 
arbitration, working agreements, etc., anioimtcd to ver^' little. Its real 
power was under the act of 1854. It could imder this act require con^ 
panifs to furnish ''proper facilities," and it could prevent ilieir giving 
"preferences," But it could not compel a company to comply wi^ 
special acts or special proviKions of its charter. This ia a serious difla- 
cullVt because the question of proper facilities wis closely connected 
with charter reqtiirements. and the railroad could almost anywhere raise 
the point of want of jurisdidion. 

Nor could it enforce its decrees. Passive resistance of the railroads 
and jealotisy on the part of the old established courts combined to prCH 
ducc this effect. For instance, under the act of 1854, if the railways 
refusetl to comply with ilic decisions of llie court of common picas, 
they were liable to a fine of $1,000 for every day's delay. Tlie London, 
Oialham an<I Dover Railway refused lo comply with one of the com- 
mission's decisions, and claimed that they were not liable to any such 
fine, aIthouf;h all the powers of the court of common pleas, under the 
act of 1854, had been transferred to the railway commission by the act 
of 1873. The court of exchequer actually sustained the railroad : and it 
was IHK until 1878 that by a dcs:i»tun of tlie Quccii's bcadi the railway 
commisdion really had the power to do anything if a company chose to 
disregard its orders. 

The injunctions of the commission, at best, only affect the future: 
for any remedy for the past there must be a new complaint and trial 
before a n^^lar court. And so it often happens that a railroad, after 
exhausting all its means of resistance, obeys the decisions of the com- 
mission in reference to one particular station, without taking any notice 
of it at otbcr slatiotis where the same principle is involved Thus, in the 
case of the manure traffic of Aberdeen, after long litigation, the rate 
vras decider! to be illegal Tl»e railroad then reduced its Aberdeen rates, 
bot continued its old scliedule of diarges at otlier points on its route 
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where there vftrt not crgttnu^ mtervsts 6tror»g enough to make a lighL 

On the face of ibc ad o( 1873 the decisions of the commission, as id 
what were questions of fact or quei^lions of law. appeared to be &naL 
But b/ writ of mandamus from a court of appeal the decision 00 this 
point could be at Mice taken out of the hand« of lh« commission by com- 
pelling ihcm *'to state a case," which could then be nuuie the subject of 
acliod in the higl»cr coarL So this important power was macJc of no 
effect 

(a) Complaints before the commiwion are not quite «> slow or 
cofilly as they were before the courts, hut they are had enoti^jh to pre- 
vent mc4t men from undertaking them. Sir Frederick Peel himself 
admits thai the expense frig:htctis people away from nuking compUints. 
But this is by no means the worsi. The testimony before the Pirlia- 
mcnUry commtitee of i^i'^S^ is full of matter to stanle those who 
arjcue that because there arc few complaints before the conimi^^Eoii there 
are few men that have grievances. Mcii have good reason to think twice 
before* they enler a complaint, 

fn ihe Aberdeen manure case, already referred to. the Aberdeen 
men, sixressful at every point, lost rnorc money than they f^atncd. 
Every important case is so persisienily appealed that the original 
promptness or cheapness of railway commission practice counts for 
DOthiiig- But the indirect rrsull^ aie vet wur;ie. A cvmplainaiit 13 a 
tnaHced m&n, and tlie commission cannot proCcct him against the ven- 
geance of the railroads. A town fares no belter. It complains of high 
termtnal charges, and the company retorts by raising the local tariff for 
that place 100 per cent< A coal mine complains of freight rates, and 
the company refuses to carry for it on any terms ; it has ceased, it says, 
to be a conmwn carrier of coal. Even the war deparunent i» afraid. It 
has grievances, but it dare not make them public for fear of reprisals. 
"It 15 quite clear/' says the secretary of (he Board of Trade, *'that it ii a 
very formidable thing to fight a railway company/' 

It i; not easy to sf« what can be done in the face of theae difliculttes, 
to different fron; ar.vthine which wc see in mo*i American Stales, Our 
commissioaers, with fewer powers, have in6nitely more power. The 
reason is, that in America to defy sudi an authority tnvclvcs untold 
dangers, public sentiment being irritable and unrestrained, whereas in 
England it involves no danger at all, public sentiment bcin^ ktng-suffer- 
iof and conservatit^ 

The hwycm ^y, ttrengthen thr Irgat rlrnienr in tlir commisftkwi. 
Some of the railroad men say so too. because they tliink thai a conimis- 
sion formed on the model of the old courts would interfere no more 
than the old courts. On the other hand, many men desire die appoint- 
ment of a public prosecutor to relieve inflividuaU of the danger and 
odium of bringing complauits, or that clumWrs uf coviaikcrcc may be 
allowed to undertake such prosecutions. Others go still further and 
urge that the powers of the ccfnmistion be increased, and thai they be 
aflowed to determine on general grounds what constitutes a reasonabte 
rate. The commission itself would be glad to do that, btit such a thing, 
however cautiously carried out, ^ould involve the granger principle of 
rates. U seems unlikely tliat Parliament will make any of these 

X. a. 
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proposed chants, except to sive diambers of conunercf the rijjfht to 
prefer charges. 

Wc have dwdt on the dark side of the picture, because there i^ % 
gcncni impression in this country that the Bngliiti railway c<Hnmi&£io4i 
is 2 complete nicee»- It miut tiut be inferred that it U a coinplrtc f^il* 
urc It has in the Ervt nine years of its existence pa»c<1 judgment on 
one hundred and icn cases. Only ceveiitecn of these have been appealed^ 
and in ck-ven of them Ihe corami**iioncr& have been snstamed. The 
dedstoni have, as a rule, been marked by ETood s^nie an<{ impartialily. 
Tlic direct good to the complainants may have been small, but the indi- 
rect |*ood to the public was, doubtless, great The eoniintssio<i has made 
seriouK and gn:craUy successful efforts lo enforce a law in cases wtwre 
it wooild oihfuviM: have Ik'cii 4 dead Idler. Tlioe fj^tlkulai CiUCi nvty 
have g\v>cti more trouble than ihcy were worth. But the very cxlfi'encc 
of such a power comtitulc* a check upon arbitrary action in general. We 
cannot assume, is many do« that the few complaints preferred before 
the covnmUsion represent anything like Ihe amotint of wcIl-founde<1 
grievances. But we can assume that the diance for such complaints to 
be made and heede<J makes the railroad managers more cautious in 
giving occa^on for them. Allbouj;h no one is fully &atis6ed with whai 
the commission lias done, the great majority of shippers are obviously 
of the opinion tbat it has prevented mudi evd which would olhern'ise 
have i^one undiecked. 

In concluding his sketch of the English railroad legislation, Mr. 
Hadley shows that the system of special raiet to develop business has 
grown up in the same way as in America ; that the chief source of public 
complaint Is not extortionate rates, but difTereut rates; tlial the low 
through rates are occaslotted by the competition of water routes, which 
has existed at threc-lifths of the stations in the United Kingdom: that 
the railroads have been obtaining control o( the canals, and even of the 
open water routes in some cases, by securing possession of the landing 
pbces and harbor facilities, but are unable to control t)ie water routes 
between London and foreign courtries; that while the courts have suc- 
ceeded in almost entirely stopping discriminations between individuals, 
pcrscflial favoritism, and the pavement of rebates, the discriminations 
against k>calitics and certain Itne; of business have becotne more con- 
spicuous: ^d be sums up the present state of things, as follows: 

(1) The roads may make what special rates they please; but if 
they make a rate to one man they must extend the same privilege to all 
otliers in like circumstances. If They have bctii secretly pa>ing rebate* 
to one fhippcr, they niay Ik com]*cllcd to refund to any other sjiipper 
similarly piaccd ihe wune rebates on all hi^ sbipr^cnts since ihc special 
COQtfact with the one shipper began, 

(2) It is hekl by the railway commissioners that two shippers 
are similarly placed and must be siiPiUrly treated when the cost to the 
railroad of luuvlling the goods for one is the same as for the other : and, 
coovcrsely. unless some special reason am be shown, ilw railroad has no 
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Tiglit to pat A \t9s favorably situated shipper on in equiilit)- with a more 
favorably situated one. 

(3) But ilic last Parliamentary committee has refused to indorse 
tbcx pniKiplc?, and ]:a» »aid thai a preference b xiot unjust so king u it 
18 the natural result of fair eompctitJosL 



Ttte HCCESarrV or national RCOULATton of iHrBHSTATE COMMCaCC 

The two propositioi!s which the committee has kept prominently in 
view throtighout tlie entire investi^tion have been whether any legis* 
lation for the refutation of interstate transportation is necessary or 
expedient, and, if so, in what manner can the public interest be best 
subserved by les[i*tiiio« on that subject. 

Tbc consideration of the first proposition niay wein to be a work 
of supcrcro|;atiofi, for it h tlic deliberate judgment of the committee 
that upon no public qucsiiun are ttic people m^ nearly unanimous as upon 
Ibe proposition that Congress should undertake in some way ilie regula- 
tion of inlcraate commerce. Omitting those who speak for the railroad 
interests, there i* practically no difference of opinion as to the necessity 
and importance of stKh action by Congress, and this is fully substanti- 
ated by the testimony accomran)^!!^ this reix>rt. which is a fair con- 
census of public M^liment upon the Quc^ition. The conrmiitlee has found 
amon^ the leading repretentativci; of the railroad interoius; an incrcAi^ing 
rcftdmcM to accept the aid of Congress in workuig cut the solution of 
the railroad pn^blem wltich has obstinately baif^ed all their eflorts, and 
not a few of the ablest raih'oad iiKn in the country seem dispose<l to 
look to the inten'ention of Cor^ress as promising to afford the best 
means of nltimatcly securing a more equitable and satisfactory adjust- 
ment of the relations of the transportation interests to the community 
titan they themselves have been able to bring about. 

The evidence upon this point is so conclusive that the committee 
has no hesitaikm in declaring that prompt action by Congress upon ihts 
in^ionarrt subject is a]mo«t unanimously demanded by public sentiment 

This demand i& occasiotted by the existence of acknowledged cvib 
(addent lo jukI growing out of the complicated txisincss of tnuisporta- 
tton as now conducted, evils nhicli the people believe can be diecked 
and mitigated, if doc wholly remedied, by appropriate legislation* The 
axnnittec rccojnincs the justice of this demand, and believes tluii action 
hf Cbtigrcsa kx>king to the regulation of interstate transportaiicn is 
necessary atvl expedient, for the follnwjnj; re^ons: 

I. Th*^ pubt^ mterest demands regulation of the busbesa of 
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tran^p'iiiatian 1)Mauft«, in thf ahswnc^ of such refrulatjon, the ouricr is 
practical]/ uid actually tJic »ok an<] fiiuil arbiter upon all <lisputcd quc*- 
liofts tliai ariac between shipper and carrier a« to whether rates arc rca* 
sonablc or unjust discriniinatioD has been practiced. 

It is argued by railroad representatives that arbitrary or oppressive 
rates cannoE be maintairied ; that they are adjusted and sufficiently rcgu* 
laicd by competition vrith rival roads and with water routes, by com- 
mercial Decessitiefc, by the natural laws of trade, and by that self-interest 
which compels the corporations to have due regard to the wants and 
the opinions of those upon whom they mtut depmd for bunncss : that 
Kuch dUcHminations as exist are for the most part utiavoidablc ; that the 
owners axid managcnt of the property arc the best judgd wf the con- 
ditions and circumstances that affect the cost of transportation and 
should determine the compensation they arc entitled to receive ; and thatt 
in any event. Hie common law affords the shipper an adequate remedy 
and protection against abase or any infringtmctit of his rights. 

ThU answer fails Co recopiite the public nature and oblij^ations of 
the carrier, and the right of the people, through the fiovemmcntal 
aulhoHly, to have a voice in the management of a ccrporatioa which 
performs a public function. Nor do the facts warrant the claim that 
competition »v<\ sclMnlcrcst can be rcUcd upwi to secure the shipper 
i^ainst abuse and unjust discrimination, or that he has an available and 
.Hatisfactor>- remedy at common law. 

If it is found that the common law and the courts do not, in fad, 
afford to tlie shipper an cfFectivc remedy (or his grievances, wc have no 
need to inquire to what extent i^rievances may exist. The complicated 
nature of countless transactions incident to the business of transporta- 
tion make it inevitable Uiat disagreements should arise between the 
parties in interest, and it is neither just nor proper that disputed qucs- 
tlona materially affecting the business operations of a shipper should be 
left to the tmoA determination of those representing an opposing linancial 
interest. \V1icn »ucli disa^^r cements occur tltc ship^r aud i\\c ciirricr 
Are alike entitled to a fair and impartial determination of ibc matters at 
Issue, and by all the principles governing judicial proceedings the most 
fair-minded railroad official is disqualified by hb personal interest in tlie 
result from gfving such a determination. If, however, tliere existed an 
impartial tribunal to which ttw shipper could readily appeal, he would 
find less occasion for appealing from the decision of the carrier, and the 
differences between shipper atid carrier would be more likdy to be 
adjuftcd amicably without such an appeal. 
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The simple fact that the shipper t!t now obliged to subontt tD the 
adjudication of hj« compUmt by the other party in interest, the party 
by wIkmii he Euppoees himself to have been aggrieved, ift in itself auffi- 
cient to <fcmoci»trate the ncccf^ftil>' of audi IcgislaltOQ as will secure to 
the shipper thai Impanial hearing of hi$ complaints to whldi he !a 
CTilitSed by all the recognized principles of justice and equity. 

Evidence h not wanting to prove ttiat i\ve remedy at cormnon law is 
impracticable and of little advantage to the ordinary shipper. It has 
been found %o by the people of the States in dealing with their bcal 
traffic, and, as has been shown, their recognition of the fact has been 
authoritatively recorded in nearly every State tn the Union by utatutory 
enactments, and in many of them by the establishment of commis^ionSa 
in the effort to provi<Ic for the shipper th^it prompt and effective remedy 
which it has been found by experience that recourse to the common law 
has faUed to afford. The reasons for this failure apply with even 
greater force to the more complicated transactions of interstate com- 
mercc than to Stale traffic, t>ecaiise the fcrmer in\'olve more perplexing 
questions and are affected by a greater diversity of vaiyinf^ conditions. 
The legislation of the States* the reports of (he State commissions, tlie 
record* of the eourts, the evidence of shippers, and, in U»ort, the whole 
current of testimony, is to the same effect; and the fact stated is aJ&o 
admitted by dOme of the highest railroad authorities. Mr. Fink sa^'S : 

In many ca^es where small amotints are involved, which do not 
justify legal proceedings against the company, the aggrieved parlies are 
prevented from prosecuting:; their claimt. • • • Ordinary oourta 
arc not properly constituted for that purpose, and the time required for 
the adjodicition of claims is so long and the expense so great as to 
defeat the very object for which proceedings are instituted. 

Leaving out of coruideraiicm the natural disinclination of the aver- 
age shipper to engage in litigation with a corporation which may lia\-e 
the power to deiermme hii success or failure in business, and to enter 
the lists against an adversary with ample resources and the best kgal 
talent at its command and able to wear out an opponent t>y the tedious 
delays of the law. it iit pUin ttut tlie sliippcr is still at a great di^ad- 
vanuge in seeking redress for gricvaixxs under the comnu^ law, which 
places upon the complaimiiil the burden uf pruuf am] rr<|utn»L him to 
affinnaiively establish the unreasonableness of a given rate or the fact 
of an aDc^cd discriminatkm. What »uch an undertaking practically 
involves is indicated by ihe following cxiraci from the statement of Mr. 
Keman, the chairman of tbc New York commission, which sunts up the 
whole case: 



90 



SOCIAL UOVBMBNTS 



Assuredly thcfx: hav« been ftfid do cxiat unreasonable ratC9 and un- 
jost dtftcrifnimtionfi. T1it« much will be Admitled by all : tt wUf not be 
denied even by any carrier. Why, then, have not the courts enjoined the 
contiruance of the wrongs and oi forced ihcpajmenlof J;iinagei? Why, 
a^ain. is it that substantially no sultH ever have been brout^tit and that 
so few decisions in this coimtiy exist ? It is not becau*;e of defects in the 
law or in the constitution of the couns, but it is became the subject h 
one which neither client nor lawyer, judge nor juTy* '^•*'^ unravel or deal 
with mtelligenlly within the eon^pasfi of an ordinary trial and with such 
knowMec of the matter as men generally well educat'^d po^5e^s. Let 
a man take the testimony in five volumes before the Hepburn comniittce; 
read one hundred pages of the clear and able statement! of Mr. Blanch- 
ard, for instance: con o\xr the facts and ji^nires he ^ives, and then let 
him try to reach a conclusion upon the question under discussion* Some 
conception will thus be obtained of what a lawsuit is whkh involves tlie 
reaK^nithlcncfiit of ratc«, or the «xii;lence of an unjuAt discrimination, or 
ft local rate as compared with a throufrh rate. A« tlie onus U upon the 
complamant, add to his difficulties the fact that his adversary hai nearly 
all the evidence in }m possession, locked up in books and in tJie memory 
and intclligetwc of experts who have made the suT>iect their study. The 
expense involved, the uncertainly io he faced, and the difficulties to be 
overcome in an ordinary suit at law have made that ranedy obsolete 
and usele^iS. 

All these considerations, fully corroborated as they arc by ihc evi* 
dence submitted, h^ve sati^fiCfS tlie committee that the common law 
wholly failfi to afford an effective remedy a^inst unreasonable or dis- 
cnminating rates, and that, without addiiional legislatkoi, the carrier is 
practically the sole and only judge of the rii^ts of the producer and 
shipper in respect to transportation. 

3: It is the duty of Congress Io undertake the rcgnlalion of tlw 
business of transportation, bt^^ause of admitted abuses in \X^ manage 
ment and of acknowledged discriminations between persons and places 
tn its practical operation — evils which it is |)OS5ible to reach and remedy 
only 1hrQUj*h the exercise of the powers granted by the Constitution to 
Congress, and agaiiisi which the ciUxen is entitled to the proiecikm and 
relief the national authority can akme afford. 

Attention wiQ be called hereafter to these causes of complamt : and 
it is perluips only necessar)' to suggest licrc that the railroad argument 
against legislation on llie ground tliai competition, the laws of trade, 
and an "cnBghtened self-inicrest" afford all needful protection and tbc 
most effective regulation, is predicated upon the eondiitons which pr^ 
vail at the great commcrdal centers and in favorcil localities where 
competition is most active, and applies more panicttlarly to the larger 
sh^>pers, who are always able to take care of themselves and at such 
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points can usuattj depend for pro(cctif>n and fair treatment upon the 
ea£rrT:cs£ of tbe corporauons to capture all the business possible. But 
it should be lh<: aim of th^^ law 1o protect the weak, and it i^ at the gr^f 
number of non-comp^tive interior points, scattered all over the land, at 
which even t}ke protection cUcwherc afforded hy eompctttivc mflticnpo Is 
i>ot found, and where the producer and shipper arc most complctdjr to 
the power of tbe raitroadB, that additional safcgmrds are most needed. 

3> NationaJ legislation is nGcessar>' to remedy the evils com- 
plained of, because the operaitons of the transportation system arc, for 
the most part. be>xmd the jurisdiction of the States, and, until Conj^'^ss 
ads, not subject to any govemmwital control in the public inlerest. 

The States have no power to restate interstate commerce, and it 
appears from the evuknee that even their control of their own domestic 
mAc is restricted and frequently made inoperative by rcaso«) of its 
intimate intermingling with interstate coirmcrce and by the present 
frccdcm of the latter from any legislative restrictions. Some of the 
diflkultics of effective State regulation in the absence of national legis* 
laiion liave been pointed cut elsewhere in this report, and illusTrattotts 
have been given of the greater volume and importance of interstate as 
compared with State tra£Bc. National supervision would supplement, 
give direction to, and render effective State supervision, and is espe- 
cially necessary as the only method of securing that oniformity of rega* 
Jaiion and operation which the transportation system requires for its 
Hij*hc3t dcvclc^iicnt. 

The dcarly-cstaUishcd faa that, by reason of the constitutional 
division of powers between the States and the General Government, the 
Slates have been able only to partially control the business of trans- 
portation within their o\i-n borders has been the principal inciting cause 
of the popular demand for national regulation, and is snfikicnt, in the 
JtMlgment of the committee, lo call for «udi action by Congress as will 
maWe effective the means of regiilalion found necessary and adopted by 
the States. 

4. National legislMion is also ncccssar>', because the business of 
transportation b esM^idaUy of a nature which requires Uiat uniform 
system and mcilKd of regtilation whidi tlie natiottal authority can alone 
prescribe. 

The key*i»te to all the decisions of the United States Supreme 
Court concerning tbe power lo re^^late commerce is found in tbe 
dedanition made in Cooley v. Board of Wardens, and frequently 
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referred to in other cases, that "whatever Mibjccts of this power arc in 
thdr nature national, cr admit only of one uniform S)^tan or plan of 
regulation, inay justly be said to be of such a nature as to require exclii* 
stve ksislalion by Cor^rress;*' and, as is said by the court in t]i€ latir 
caie of Gloaicc*t(*r Feiry Company v^ Pcnniylvania, "it needs no argu- 
nwnt to sIktw that the commerce with foreign nations and between the 
States, which consists in ttie transportation of persoas and properly 
betwem tJiein, is a sul}ject of national charact<rr, and requires uniformity 
of regulation. Congress alone, therefore, can deal with such transporta* 
tion/' 

5. Tlic failure of Conuress to act is an excuse for the attempts 
made by the railroads to regulate the commerce of the country in llieir 
own way and in their own interests by whatever combinations and 
methods they are able to put into operation. 

Through the absence of national legislation the railroada of the 
United States have been left to work out their own salvation. The 
practical resuhs of thdr effons have been by no means encouraging, as 
the present depressed condition of the railway interests bears witness, 
nor do they claim to have made any substamial progress during ihcpa^t 
6fteen c^ twenty years. It ]« true that in this period tlie railroads have 
accomplished won<lers in reducing the cost of transporlation. in remov- 
ing the limitations of distance from trade between remote localities, and 
in building up anJ widely extending the general commerce of ihe coun- 
tr>-. But, notwithstanding all these marvelous achicvcmcTJis, for which 
due credit should be given, the solid fact still claims consideration, that 
ihr inequalities and discrimination^ which characieriie the operations of 
the system in its entirety are now as pronounced as in the earlier stages 
of its development. 

In the recognized extstcnce of these e^'ils and in tlie failure of the 
national aulhcrily to offer any remedy, railroad managers have found 
their justification for seeking a remedy throufrh methods which hai-e 
not commended themselves 10 the public jiHgment an^f which have 
threatened even greater dangers to tlie body-politic. In the absence of 
national Ici^iAtation, the railroads have naturally resorted to Uic only 
methods by which they could unaidwl iM^curc iiny dcK^ee of stability and 
miiformity in their charges— consolidations and confederation. The 
final outcome of continued consolidation would be the creation of an 
organization inore powerful than the Government itself and perhaps be- 
yond its control. The i^me result miKht follow the successful develop* 
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mcnt of the policy of confederation or pooling, if tanrwuktcd by Gov- 
cnuncnlal supcrrision. and cither woaW be inimical lo the public inter- 
est. But while this would be thi> logicait oufcome of the exi.uing tc^ndcficy 
of rmilway organization and management, there are satiefictory reasons 
for bcUevtiig Uiat tt will not be the actual result, and that this policy 
has fabctantiaU)^ reached the limit to which it can be carried. In a 
M»e it may be inic that the railroad properties of the country are to-day 
largely wilhin ihc control of a comparatively small circle^ ycl the colos- 
sal combinations which have been effected find other gigantic corobina* 
tioot equally as powerful successfully contendinj; for the trailic of the 
lerritory they seek to control. The vast geographical extent of the 
country, its immense reAOurccs* the diverse interests of different sec- 
tions, the abundance of capital, the commanding* influence and the enter- 
prise of dw great cocnmerda) centers, the impossibility of controlling 
35,000 mib^ of frc« water- route«-'an these considerations l**»en the 
dingers to be apprehended from future consolidations and combinations, 
and at the same time show how difficult it will be for the railroads to 
work out the problem alone and unaided. 

Experience and investigation have up to this time failed to indicate 
how the inei^ualitij^ and discriminations complained of, which have 
gTX>wn into and become a fundamental part of the system upon which 
the business of the entire cotmtry is conducted, are to be done away 
with without a serioit* disturt>ance of e\"ery individual and public busi- 
ness interest. To equalize through and local rates, and to give them 
that d^ree of untformily and stability so greatly needed, must neces- 
aartly involve a complete readjustment and reconstruction of the com- 
mercial relations and business meiliods of the whole country, [low ihb 
is to be accomplished ts the secret which tmdcrlies the satisfactory solu- 
tion of the railroad problem. 

That a problem of such magnitude, importance, and intricacy can 
be summarily solved by any niaster*«trotie of legislative wisdom is 
beyond the bounds of reasonable tKlicf. That the railroads, unaided or 
unrestrained, can or will eventually work out its solution seems highly 
miprobablc, judging from past experience, and cannot reasonably be 
expected* Thai a satiifaclory solution of the problem can ever be 
secDred without the aid of wise legislation the committee docs not 
bdievc 
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THE CAUSES 07 COMPLAINT ACAIKST THE RAILBOAD SVSTCK, 

The complaints ajfaiost the raltroad system of the United States 
expressed to the committee are based upon the foltowir]^ charf^es: 

1. That local rates arc unreasonably high, compared with through 
raBet. 

2. That both local and throngh rates are unreasonably high at 
tiOfl-COnq>elin^ points, either from the absence of competition or in con- 
Mqtience of pooling agreements that rcs^trict its operation. 

3. That raten arc established without apparent reganl to the actual 
cost of the service performed, and arc based largely on "what the traffic 
will bear/' 

4 That unjusli6able discriminations arc constantly made between 
individuab in tlie rates charged for like service under similar circum- 
stances. 

5. Tliat uiTprcpcr dbcriJiiinatiQns are coiiUantlj made between 
articles of freight and branches of business of a like chaTaclcf» and 
between different quantities of the sani* class of freigliL 

& That unreasonable discriminations are made between localities 
similarly situated. 

7. Tliat the effect of the prevailing policy of railroad management 
is by an elaborate system of secret special rates, rebates, drawbacks, and 
GOiKCMiifma, to f<»tcr motiopuly, to enrich favored >hipperv, and to pre- 
vcaC free competition in niany lines of trade in which Ihc item of trans- 
portation IK an iTTTportant factor. 

& That such favoritism and secrecy introduce an dement of un- 
certainty into legitimate business that greatly retards the development 
of our industries and commerce. 

9. That the secret cutting of rates and the sudden fluctuations 
that constantly take place arc danoralizing to all tnisincss except that of 
a purely speculative chankctcr, and frequently occasion great injustice 
and heavy kMctes. 

la That, in the absence of national and uniform legislation, the 
railroad); are able by vanoin devices to avoiil their req>omibility as car- 
riers, especially on shipments over more than one road, or from one 
Stale to another, and that shippers find great diflkulcy in recovering 
dwnagcs for the loss of properly ur for injury tliercto. 

1 1 , That railroads rehue to be bound by Uieir own contracts, and 
arbitrarily collect large *ums in the shape of overdtsrges in additkin to 
the rates agreed upon at the time of shipment. 

12, That railroads often R-fuse to recognize or be responsible for 
the acts of dishonest a|:cnts acting imder their authority. 

13, That the common law fails to afford a remedy for such grieir- 
■occs. and that in cases of dispute the shipper is compelled to submit to 
the decision of t)ic railroad manager or pool conunissioaer, or rua the 
risk of incurring further looses by greater discriminations. 

14* That the illflfcrences tn the classifications in use In various 
parts of the country, and sometimes for shipments over the same roads 
in dilTercnt directions, are a fruitful source of mtsuRdcrstandings, and 
^re often made a means of extonion. 
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15. Thi! a privilcf^d cUaa is cr«atc<l by ih« grtnlJAg of posM^ 
and tliat the cost of the paasenfrer service is largely increasefl by the 
exletil of this abuse. 

16. Thai the capitalization and bonded indeUedness of the roads 
targctjr exceed the actual cost of their const ruction or their present 
valtie, and that unreasonable rales are charge<I in ihc effort to pay divi- 
deads on ivatcrcd stock and interest on bonds improperly i&sued. 

17. Tbac railroad corporations have improperly engaged in lines 
of business entirely distinct from that of Transponation. and rh;ii tmdne 
advantages have been afforded to business enterprises in which railroad 
officials w^re interesled, 

18. Ulial the mana^r^mcnt of railroad business is extravagant ;ind 
wasteful, and ihat a needless lax i* tmpoted upon the shipping and trav- 
elinfc public by tlie unnecessary expenditure of Inrge sums in the tnain- 
tefWDce of a costly force of agents engaged in a rccWJri;s strife for 
€oaq>etitive business. 



THG ESSCNCF. OP THH COUPLAIXT3 

It wilt be ob«nved that the most important, and in fad nearly alt, 
of die fore^tn^ complaints arc based upon the practice of discrimina- 
tkm in one form or another. Thi» is tl>c principal cause of complaint 
against the managenient and operatk»i of :he transportation system of 
the United States, and gives rise to the qi»estion of greatest diffiailty in 
the regtiiaiion of tnterstate commerce. 

It Is substartially agreed by all parties in interest that the great 
desideratum is to secure equality, so far as practicable, in the facilities 
for tramportatioQ afforded and the rates charged by the instnimcutali- 
tks of commerce. Thehnrden of complaint is against unfair difference* 
in tbcae particulars a« between different ptacei^, pertonn, and commodi- 
t{es» and its essence is that the>c difTcrenccs arc unju»l iu comparison 
with the rates allowed or facilities afToT<lcd tu olIkt pcrttuns and places 
for a like service under similar circumstances. 

The first question to be delcrminol. apparently, is whether the 
inequalities complained of and admitted to exist are iuevitable, or 
whether they are entirely the re^tult of arbitrary and unnecessary dis- 
cnmination on the part of the common carriers of the country ; and the 
ceasideration of this question suggests an inquiry as to the proper basis 
opoD which rates 01 transportation should be established. 



A COMPARISON OF A^UNICIPAL AND PRIVATE 
OWNERSHIP 

IV TBS COUMISSIONCS OF tABOR, 1B94 

Aft statH in the preface, thifl report ift designed to brtnf; out ih^ 
««««ntu] facts relating to private and municipal ownership of water* 
workSp gas work«, and electric-light plants* By private ownership in 
meant ownership hy iitdividuaU, companies, or private cQrporatioiu, 
and by private plants is meant plants owned, controlled^ and operated 
by sudi individuals, companies, or corporations. By municipal owner- 
ship is meant ownership hy cities, towns, villages, etc., and by munici- 
pal plants is meant plants owned, controlled, and operated for th« public 
account by such public corporations. It has not been intended to (ur* 
uish the means whereby ttie details of business and the results of the 
operation of s^pecifie plant* eouTd be identified and any use made of such 
knowlcdj^e that might be prejudicial to the interests of such plants. It 
has rather been the intention of tlic Department to secure the fullest 
possible Loformaiion in rcf^srd to the business and production of as large 
a number of such plants as could be canvassed in a reasonable lime, 
aiming always to co\'cr representative plants, and in a suilicicnt num- 
ber to afford a reliable representation of the varying conditions found 
in these public utSities, both under private and under mtmicipal own- 
ership and control. The agitation of the subject of private and murici- 
pal ownership durinf^ the last few years c^uitc naturally rendered the 
task of securing data from private corporations dilHculi. It was found 
necessary early iti the investigation to make the specific statement iliat 
the names of plants would not f>e published in connection with the data 
furnished, or the city, town, or Stale in which located. Without this 
pledge by the Department the investigation could not have been prose- 
cuted successfully, inasmuch as the grcalcsl clj;ection was constantly 
encountered to furnishing the details o£ private business if they were to 
be pr»oited in such a manner as to enable particular plants to be iden- 
tified. Witli this ptedpT it was found possible to secure reports from 
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qaite t targ« pro()Ortion of the pnvatc wai«r, gas, and ^lectnclight 
pUnU in the United Stat», both Ur^ and small, thus furnishing data 
rrprcscDtatirc of every condition for purposes of compfirison with siini- 
Ur plants operating un<ier municipal ownership. It will readily be 
teen that for the purpose of statistical comparison the names and loca- 
tion of plants would add but little to the value of the figurei given, while 
with the omistion of such m«ans of identification reliable fignrei could 
be secured relating to plants under private or corporate ownership and 
eootrot 

As has been intimated, not all of the plants in tlic United States 
have been covered by the investigation. TTtc [>:partn>et]t pursued its 
tuua! course in the collection of the data, sending its special agents to 
the various plants throughout the country, and securing the dau by 
ibeir personal inspection of the plants and of the details of tlieir busi- 
ness, the various facts being taken directly from Uie records of the 
plants so far as such were in cxisleiKe. At the beginning of the inves- 
tigation il was renlirM that it wnutd he iniport;«lb1r to mjike n canvass of 
all of the plants in the country with the lim«te<l force at the disposal of 
the Department and present the fact* while cotnpflraiively fresh. It 
was therefore detenntned to cover as i^rcat a number of the plants as 
possible within the lime which coukJ be devoted to the work. In no 
cases have leased plants, or plants established in factories, etc., for the 
sole use of the owner, been incbded. Quite a large proportion of both 
the private and municipal plants were canvassed, and it is believed that 
the data presented in the tables are fairly representative of the varying 
conditions found ihn>ughr>nt the country. 

The following table shows the total number of water, gas, and 
electric-light plants, private and municipal, in the United States, so far 
as coukl be ascertained^ the number for which schcxlulcs were secured 
and which form the basis for this report ; the total investment and (lie 
vahie of product in municipal water, gas, and elect He- light plants in 
the United States, and tlie total investment and the value of product 
in the pbnls, both private and municipal, whidi are induded in this 
report: 
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0/ the 3^26 walcrworks in tlic United Stale* it wa* found that 
46.27 per cent were owned and opcrate^i by private individual, firms. 
ai>d corporationii, whiU Si'?i P^*" "^^^t were owned and operated hy 
Uic cilice, town?, and villagca in whieh they were located; of the 965 
\^AA works, 98*55 per cent were owned privately, while Init 1^5 per cent 
were mmiiopally owned ; and cf the 3X>32 electric-lighl plants. 84^3 
per cent were private and 15.17 per ccnl were municipaL As will Isc 
seen, this report covers 24,37 P^ cent of the private waterworks in the 
Unite<l Stales and 36-8S per cent of those under municipal owncnhip 
and control: 37-43 per cent of the private and 78.57 per cent of the 
municipal ca.^ wnrk», and 24.57 P^t* eent of the private and 69.57 P'^ 
cent of the municipal eleetric-Uglit plants. Of the 1,539 privately 
Owned waterworks, abotit 32 per cent were located in towns or vilbgca 
which had less than 1,000 population al ihe ccnaua of 1890^ while about 
35 per cent of the 1.787 municipally owned plants were so located- Of 
the 951 privately owned gas works, about one-thtrd of 1 per cent were 
k>cated in towns and tillages which had less than 1,000 population at 
the census of 1890, while of the municipally owned plaaU none were so 
located. So far an the ekctrtc-light plants arc concerned, about 9 per 
cent of die ^1.573 privately owned plants were located in towns and 
villages which H;id Ic^t tlt^in 1 000 pt^pnbiiion at the census of 1890, 
while about o jht cent o* l!ic .(60 municiTolly owned plants were so 
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loctccd About one-fourth of all the waterworks in ihc Vnilcd Stiici 
»re locateii in small to^^^s and vifla^s;, wfrile a v<rn- small propOTrion 
of ihc gas works and aboitt on^fcnth of the eUctric-liglit plants nrt fto 
located. Inquiry W4t made in regard to the watcrworlc* locaicf^ hi 
tbc«c nnaJI towns and villages, and as a rule Uiey were found to be of 
tti tminiporunt and inexpensive character and were established largely 
hr parposes of tire protection. No plants, water, gas, or electrk-lighi, 
whidi are located in towns and villages whieh had le«s than i,ooo pop- 
ulalion at the census of 1890 have been included in the tables wbidi 
are given in this report. 

The tabic also furnishes a very close estimate of the total antount 
taveeted in municipal plants in the United States, based on returns 
Areetly from tite plants. The munieipa! waterworks for which full 
data are included in this report represent 90.22 per cent of the total 
iavcsttaent in Mtcli tnunictpal works in the Unilctl Stiito. tlie munici- 
pal gas works represent 72.75 per cent, and the municipal electric- 
lifrhl plants represent 84.55 P^^ ^™^- ^ f^^ ^*' pt^i^^t^ works are 
concerned it was found necessary to secure this estimate as to total 
investment from various sources. Nevertheless, it is thought to be 
fairly accumte and shows tlial the private walenvorks for which full 
data are included in this report represent 43.59 per cent of the total 
investment in such private works in the United States, diat the pn- 
vate ^5 works represent 46.23 per cent, and that the private elcciric- 
li^U plants TcprcNcnt 42.96 per cent. In lhi» comiection it >J>uu1d 
be stated that the ti^rcs given as the investment represent the aoual 
cost of the plants and the amounts expended on the same for extension) 
and bettennent<i tip to the end of the meal year for which reports were 
made. 

This tabic also shows the value of the product during the fiscal year 
of the plants included ifl the report and an estimate of the total vahie 
of product for tlie year in all plants in the United States. From lliis 
it appears that 75.77 per cent of the total value of water, 46.49 per 
cent of the total value of gas, aiid 45.26 per cent of the total value of 
t^eciridiy pnxluced by the whole number of the plants in tlie United 
i^tates was produced by itie plants for which full details arc given in 
this report The year covered is usually a fiscal year ending in 1S98, 
although for some plants the year ends as far back as iS^. This is due 
10 ike necesury length of time which was devoted to tlie canvass by the 
agccts of the Department as the data were in every case secured cover- 
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^^^^^^^ ing the business of the last year for whicli complete bfomiatioa could ^^| 
^^^^^^H be had at the time of the visit of the agent to the plant. ^^^| 

^^^^^^^L^ WATER WORKS ^^^H 

^^^^^^^^^^H Salaucs Waces ^^H 

^ Ai U «een by reference to Table VI, ^eparaSe figures for salaries ^^H 
^^^^^^H and wages have not been secure^l for all of th« 1^34 plants covered, ft ^M 
^^^^^^^M portkm or all of tho wage cost being included in saUries in some plants ^| 
^^^^^^^^ And vice vena. For 336 private pUnts and 561 municipal plants, liow- ^| 
^^^^^^^^^^ ever, tlie Accounts were kept separately ajid accurate ctau were obtained. ^| 
^^^^^^^^^ The slion u1>lc which fellows is based on the plants rcpontng separately ^M 
^^^^^^H as to (be cost of salaries and wages during their last fiseaJ year, and ^M 
^^^^^^H shows, for each of the groups adopted in the general tables, tl)e average ^M 
^^^^^^H emt of salaries and wages per ipoo,ooo gallons of water ftimished for ^M 
^^^^^H both private and public consumption. ^^H 

^^^^^^H AWRAOt CO«t OP SALARIES AKD WAOSi FU i,ob,«» OALL4HS Of WATVE ^^^| 
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^^^^^H The first two groups in the above table are made up of plants fur- H 
^^^^^H nishing less than 5,ooojOOU gallons of water per year, aj>d, as will be H 
^^^^^^H fomvd later on. the mimictpal plants in these gT'Oups have little if any ^M 
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oainly for fire prolcction. As i consequence the salary and wage awt 
per I jxiDwoao gallofu as well as ail other costs must necessarily be large* 
Fof iH« reaiion it niay be well to exeliule at leail tlieie two groups from 
oon^<5eratton in unng thb tab1«. Be£:bmirg with tlie gr<nip of plants 
funuslitf^ 5,000,000 and under iOfiCX>,ooo gallons per year, it is xxn 
that so far as salaries are concerned the average cost in (he private 
pbnts is in excess of the average in the municipal plants, and in tlie next 
^Toup this is also trtte, ihis cost in the private plants being almost three 
times that in the mtmicipat plants. In lite next group the average sal- 
ary cost is almost the same in both kinds of plants, while in the remain- 
ing fourteen groups containing private plants this cost is larger in the 
private plants than la those under municipal ownership and control. 
As regards wsgc cost it b seen that in the group of plants fumishing 
5,000/xio and unijer 10,000/300 giillons per year the average co«t in the 
municipal plants exceeds that in the private plants, while in each of the 
next three groups this cost in the private plants is brgcr than in those 
mtinicipally owned. In eacli of the next five groups, however, the aver- 
age wage cost per ijooo/xjq gallons during the year b larger in the 
mimtcipal plants than in the private, while in each of the next four it is 
smaller. In each of the next three groups this average wage cost is 
smaller in the private plants, while In the last group affording com- 
p«risco It IS considerably smaller in the six municipal plants entering 
into the average than in U>e four private plants in this group. 



Cost op Prouuctiok 
Id this conneaion it has been deemed advisable to summarize the 
resuhs as to eost of prcddction ^nd, accordingly, a tahle has been made, 
showing, for the private and municipal plants falling under each of the 
groups used in the general tables, the average cost of production during 
the year per i ^000 gallcns of water furnished for private and public coo- 
fumption. In order tlat these two classes of plants may l>e pbced on 
the san>r basis in this tabic, two columns showing cost have been made 
for ilie plants under private or corporate ownership and control and 
two for those under municijial ownership and control. Tlie fir:tt of llte^' 
columns shows the average cost of production excluding depreciation, 
taxes, and interest on the total investment {cost of plant). Deprecia- 
tion is to some extent a theoretical denwnt, and for ihis reason some 
may wish to see the figures with this element excluded; taxes have 
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been excluded in chc case o£ private plants and in the few cases where 
ibcy appear 33 an actual diarge in municipal plant;, bccauiM taxes 
are not usually a cost in municipal plants; while interest oa the total 
investment is excluded because of the fact that private or corporate 
owners do not usually borrow the funds for the investni^nl and pay 
interest on the same, as !s done liy munidpalilies, but issue and sell 
stock for this purpose. Bonds, it is true, arc also sometimes issued by 
private plants, and in sudi cases there Is a regular tnieresi cbarg:c: but 
the practice is far from uniform- With these elements elimtnated in 
both classes of plants, only the actual costs for administratioft, labor, 
supplies, and repairs and renewals are taken into consideration. Tbc 
second column showing cost for each of the two classes of p1anl5, on 
the other hand, includes depreciation, taxes, and interest on the total 
' investment (cost of works). Interest has in all eases b«en estimated 
at the rate paid by the eity on >t£ last issue of bonds. Private and 
municipal plants arc thus put upon the same basis. Tlie assumptlcn 
of this rale as a|>plied to private plants is justified by the prolmhility 
that the municipality could raise funds for the establishment of such 
a plant at the rate paid upon its laM issue of bonds, and tliat therefore 
for a fair comparison the same rate should be used tor both classes of 
plants. Some private plants, it is true, will be found paying Interest 
chutes in excess of tliis estimate, because of the fact that bonds have 
Vrti iMued at a higher ntte of intrre«t or m excMis nf thr cost of (he 
plant. In the case of municipal plants the question may be raised as 
to why taxes are here shown. Il is well understood that municipal 
plants seldom pay taxes, but in order (o furnish a fair basis for cocn- 
parlson estimates have been inserted representing the taxes that would 
have been collected from these plants had they been owned by private 
individuals or coTporations. It will be seen at oacc that plants owned 
and operated by mimtdpilities take the place of just so much private 
property from which taxes ^^xiuld be received to the amount estimated, 
the ownership on the pan 0/ cities involving a definite decrease in the 
amount of taxable properly. The estimates are based on the judgment 
of the local assessors as to the aaacsMd valoe of the plants considered. 
The table giving the average cost of production per 1.000 gaUoos of 
water fumishedp for both private and municipal plants, follows. 
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Taking up first the comparison of these groups exclusive of deprt- 
ciatHm, taxes, ind interest on the loul investment and dropping from 
consideration the first tw'o groups for the reasons stated in the text in 
connection with the short t&ble preceding relating to cost of claries 
•nd wages, it k seen that in the group of plants ftimishing 5,000.000 
and under 10,000,000 galloiu of water during the ycar^ as well ox in 
the group following, the average cost was greater in the private plants 
tlian in the munid}>al, whtie iu tlie next group tlic oppoiitte li true. In 
the sixth group the cost was greater in the private plants, while in the 
foUowing group the result was again reverted. In the next eight 
groups, with one exception, the cost was greater in the private plants, 
in the group following it viAt greater in the muitictpal plants, while in 
the next two groups it was practically ihe same in both classes of plants. 
In the IsKt group having private plants the average ecfit of production 
exclusive of tlie dements mentioned above was $0.0^1 per i,ooo gal- 
lon! ia the four priv.ite plants and $aoi07 in the six municipal plants, 
or more than two and one<haIf ttme^ as great in the private as m the 
mmicipal pUmls, 

Taking ttp the two colnmnt showing tlie average cost of production 
per 1 ,000 gallon « during the year in private and municipai plants tncEud- 
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^^^^^^^^H ing depfeciatioti, taxes, ai>d interest cpn the total investment, it is seen ^_^| 
^^^^^^^^H tlut, bcfiinnins with the troup of plants furnishing 5.000.000 ^d under ^^H 
^^^^^^^^^H 10,000^000 gallons of wAter fluHng i\\e year, tlie first ti^^rlve groufA, ^^^| 
^^^^^^^^^^^1 with on« exception, eliow a greater cost in Ihc private plants than in ^H 
^^^^^^^^^^^ those imder municipal ownership ^nd control, while the next three ^H 
^^^^^^^^^1 fptmps sliow a cost in the municipal plants hi excess of that \n the pri- ^M 
^^^^^^^^^^M vate plants. In the Last two gn>up:( in which comparison can be made ^M 
^^^^^^^^^^1 the cost in the private plants exceeds tliat in the municipal, this excess ^M 
^^^^^^^^^^B in the case of the last group lieing quite large. ^H 
^^^^^^^^^1 A short tabli; sliowincf the ranffc of costs in the !ast Ave ffroops of ^M 
^^^^^^^^^M the preceding tabic has also been prepared. This table follows and ^M 
^^^^^^^^^^1 fthmrfi the lowejit and highest, aft well aft the .iverage cnftt, in each chu ^M 
^^^^^^^^^^M of planU (private and municipal) in each of tlic 5vc groups which con- ^^^| 
^^^^^^^^^^^1 tain plants having the largest pro<luction. ^^^^| 

^^^^^^^^^^1 LOV&3T. BIGnEST. AND AVff«AOK C05r Of PRODUCTION mt '^H» CALXOM9 OF ^H 
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^^^H As regards actual prices — those based on the total quantity of water H 
^^^^1 sold and tlic total income from the ^^mc — it may be interesting to exam* ^| 
^^^^H ine the short table which follows. Tht& table show« Ihc average pric^ ^^^| 
^^^^H received per 1,000 gallons for all water fiold by private and municipal ^^^H 
^^^^H plants, claAsificd according to the groups adopted in the general tables. ^^^| 
^^^H Tbc cost of production Is not considered here, and for diis reason die ^^H 
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water famished by m\inici|>al plsnU for public use is not included. The 
Tcmhs have been foonc] bv luin^ dimply the absolute 6^rc3 as to Uic 
qanmity of water so'd by each of the two chsscs of plants, and the 
income deri^-ed from such sale. 
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An examination of the table shows thai in every grwip of planls 
except two the average price charged per i,ooo g^iUons ts smaller in 
municipal than in private plants. This table when studied in conncctioa 
with a preccdtnir short tabic (above), showing; the cost of production 
per T,Doo g^lon^ of water furni*hrd for con5t]mption, affords ?ome 
intrmting comparisons. In tliat table and this one the same figures 
arc used in privalc pbnts as to the quantity of water considered. The 
Genres as to price and cost of production slvouk), iliercforc, be properly 
comparable. TIk figures in that table arc fir»t given as showing the 
oM of production excluding dcprecbtion^ taxes, and inierest on the 
mvcstment or cost of works, and next given including these elements. 
Taking the cohimn jhowing the latter statement il is seen that interest 
it included and that the column therefore shoiA's the figiires at uhich 
the water could be sold and yield a dividend or proht on the amount of 
th« total investment cciunl to the rate of interest pak) on the last issue 
01 city bonds. It wrxild naturally be suppo^d that the avcra;;c prices 
secured by private plants would at least be as large as these figure*!, 
but a comparison shows thai in none of the groups docs tlie average 
price charged for the water sold equal tlie a>»t of production after pro- 
vidbg for depreciation, taxes, and a reasonable profit on the tnvestment 
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U ■* to be n^rtttrd th&t the small number of munictpil gu fitanU 
in opcncion in the country ( 14). and the coiucqucot snuU number for 
which schedules were K^cured (it), detracts somewhat from a coropari* 
son between private and municipal plants as to salary and wage cost. 
For tlie plants reporting, however, il is ««i that, »o far as sakries are 
concerned, ilie aTeraf:e co«t in the 6rst two (groups is somewhat larger 
in monicipal plants than in those nndcr private ownership and controL 
In all the other ([roup*, however, which contain both private and munic- 
ipal planta, the cost in private plants exceeds that in municipal plants, 
and in some e&ses this cxceu is considerable. So far as wage co>st U 
concerned, four of the ipuups show a Uf^r cost in municipal plants 
than in privatep while the opposite is true in three cases, tn one of which 
the averse coat in the private plants is more ttian double that in the 
plants under municipal ownership. 

It has been (oimd possible to sonunariie the results as to the cost of 
production, and, accordingly, several tables have been made, one show* 
tng the cost of production per ijooo cubic feet of gas produced and two 
others showing this cost per 1 ,000 cubic feet of gas sold. In presenting 
thes« tables it is proper to say that, before making the various calcuU- 
^tkxu foun<l therein, the value of the residuals and by-products which 
rere so^d by the various plants has been deducted from the cost of pro- 
luctiotu The fint table, then, shows for the private and municipal 
plants falling under each of the fi^oups used in the general tables the 
Avera^ cost of production per 1 ,000 cubic feet of gas produced durinj;; 
.the fiscal year for whkli report was made by the various plants. In 
fevrder that private and municipal plants may be placed on the same 
basis for comparison in this table, two columns showing cost have been 
made for each of the two classes of plants. The first of these columns 
showft the average cost of production excluding depreciation, taxeSj and 
interest on tlic total investment (cost of plant ) . Dq>reciaiicn is to some 
extent a theoretical clement, and for this reason some may wish to sec 
^the figures wiili this etemect excluded. Taxes have not been inchidcd 
the case of private plants, because t^xcs are not a cost in municipal 
plants; while interest on ilie toul investment is excluded, because of 
' The fact that private or corporate owners do not Ufually borrow money 
Icr the investment and pay interest on the same, as is done by cities, 
bat issue and sell stock for this purpose* Bonds, it is true, are also 
Qcs issued by private plants, and in sudi cases there is a regular 
[iBtCTCSt charge; but tlic practice is iar from unifonn. With these cle- 
ats eUminatcd in both classes of pbnts, only the actual cost for 
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■^9 profit equivalent to the interest poicl by the city on tt« last isdtic of 
municipa) bond». So far a& municipal plants are concerned the »boTt 
tabic iinniedkatcly preceding neceft^arily «Jiow» prices only for water 
sold, the quantit)- furnished for the public scrricc being excluded. A 
comparison of these prices with the figures in the former short table 
referred to, giving the average cost of production per i.ooo gallons of 
water funiishedr including dcpreciatioti, estimated tasics, interest on 
total iJi vestment, etc.. shows th^ this cost exceeds the price charged 
In all of the ){roup» except the ta^l two. Tn liie^e two groups, made up 
of the ninctcm largest irEunicipal plants for which reports were secured, 
the average price charged private consumers was in excess of the cost 
of production, including all of the additional elements theoretically en* 
tering int3 the sarie. Tlie explanation of these results as regards the 
relation 1>ctA\'ecn cost of production and prices may be found in the fact 
that depreciation, whidi is here included in the cost of production, Is, as 
a rule, not considered by the plants themselves as ar actual charge 
against cost, and that prices are consequently based or cost exclusive 
of this element. The reasons for ftn-nishing a statement which includcii 
this element, however, and the maimer in which the figures were ob- 
latDcd, Iiave been fully set forth in the discussion of Table VI, preceding. 

CAS WORKS 



Salaries and Wages 

In connection with the co«t of sabries and wages in munieipal and 

private plants a short table has been prepared, similar to that shown 

under walerworki, givirg the average cost of salarte* and of wa^^es per j 

1,000/xx) cubic feet of gas produced, Thit table, which follows, iitcludeij 

all plants for which separate figures for the quantity of gas produc 

and for s^tUries and wages during their last fiscal year were secured* 

AvnA4tt GOVT or ■Ai.aJiiiia and waoks r«& iiwofow cuaic ruxr or oa» 

raooucBD, 



Go* ^rwlBn^ <««Mr r««l), 



Vadcr *.M«,Mft.- 



to,oaD»aaoflod ^dcf fs^ooojooo. 

J%OI»^KB asd mScT l««u««Dri*00. 

locwPBBuDOO and ■»tdcc3flo,ow,ao< 



jaeh4a0woe» or owr- ■ 



Ihrlntt pUsU. 



k«r 

inofi' 
las. 



6! 



>4 
4 






•alula. W«f«* 



s 



■«■ 

"SI4J 

n 
M 

si 



•2 



•X5 

UI-lJ 

ifi.E| 

3;;; 

IS4 SS 
>«i 7% 

|>|-M 



Uiule^f*] jilaML 



bar 
nvo«^ 



A««T*s<<oM per 



telarlM, 



S4V V 

tprr 

J* ST 



L4( 



W4fM, 



•M 'S 



msf 



SOCIAL UO\'BUBHTS 



It 11 to be negr^tt^ <^t ^^ 9mai}} ntimbff of municipal gafi planU 
in operation m the countiy (14), an^I the consequcrE s^nall number for 
which schedules were secure<l ( 1 1 )» detracts somewhat from a compan* 
iOQ between private and municipal plants as to salary and wage cost. 
For the plants reportioj^, hovc^cr, it is seen that, so far as salaricft are 
concerned, the average cost in the first two groups is somewhat larger 
in mtmicipa] phnts than in those under private ownership and controL 
In all the other groups, hoi%'evcr, which contain both private and munic- 
ipal plants, the cott in private plants exceeds that In municipal plants, 
and in sotnc ai»cs this excess ts considerable. So far as wage cost is 
ooncenKd, four of the groups show a larger cost in municipal pUnts 
than in pri^-ate, while the opposite is true in three cases, in oiie of wliich 
the average cost in the private pUnts is more than double that in the 
plants under municipal ownership. 

It has been found possible to summarize the results as to the cost of 
pn>dtiaion. and. accordingly, several tables have been made, one ihow* 
ing the cost of prodiKtion per jxxx) cubic feet of gas produced and two 
othen showing this cost per t ,000 cubic feet of gas i^old. In pres<Titing 
these tables it is proper to say that, before making the various calcula- 
tions found therein, the value of the residuals and by-producU which 
were sold by the various plants has been cleilucted from the cost of pro* 
duction. The fir^t tal>le, then, shows for tlic private and mtmlcipal 
plants falling under each of the groups used in the general tables the 
average cost of production per 1,000 cubic feet of gas produced during 
the fiscal ye^r for which report was made by the various plants. In 
order that private and municipal plants may be placed ofl the same 
basts for coniparifton in this table, twf> rr>lumnft shnwing cOftt have been 
made for each of the two classes of plants. The first of these cohitnns 
shows the average cost of production excluding dc])reciatton, taxes, and 
inicresl on the total investment (cost of plant). DepTcciatioo is to some 
extent a tJieortlical clenvcut, and for tJus fcasou some may wish to see 
the 6gures with this element excluded. Taxes have not t>ecn included 
in the case of private plants, because taxes are not a com in municipal 
plants; while interest on the total investment is excluded, because of 
the fact that private or corporate owners do not usually borrow money 
fcr the investment and pay interest on the same, as is doTO by cities, 
but issue and sell stock for this purpose, fionds. it is true, are abo 
sometimes issued by private plants, and in such eases there is a regular 
tntefcst charge : but the practice is far from tmifomi. With tltcse cle- 
jnents eliminated in both classes of [Ants, only the actual cost for 
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aclmimitraiionj tobor^ materials &nd aup|>1ics, general dUtribultn^ 
expenses, and repairs ^nd rt3icWfU5 arc ukcn into con-tidcration- The 
second column^ showing cost for each of Uie two cb&ses of plantSt on 
Uie other hand, includes depreciation, taxe^, and inlcrest on llw total 
investinent (coft of plant). Interest has in all cases been estimated at 
ihc rate paid by the city on its last iisue of bonds. Private and munict- 
pal plants arc thus put upon the same basis> The assomption of thi« 
rale as applied to private plants is justified by the proliability that the 
municipality could raise funds for tltc establishnient of fiuch a plant at 
the rfile paid upon ita last Easoe of bonds, and that therefore for a fair 
comparison the same rate should be used for bolh classes of plants. 
Some private plants, it is true, will be fotmd paying interest charges in 
excels of this estimate, because of the fact that bonds have been issued 
at a higher rate of interest or in excess of the cc^t of the plant II is 
well uaderstood that municipal plants do not pay taxes, bat b order to 
furnish a fair basis for comparison estimates have been inserted repre- 
senting tlie taxes that would have been collected from these plants had 
they been owned by private individuals^or corporations. It will be 
seen at once that plants owned and operated by t^unicipalities take the 
place of just so much pn\'ate prqicrty from which taxes would be 
received to llie amount estimated, the ownerslup on the part of cilics 
involving a definite decrease in the amount of taxable property. The 
estimates are based on the judgment of the local assessors as to the 
assessed value of ihc plants consideted- The table follows: 
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Takinst up rhc comparison of the plants in each of the groups in 
which comparison \% poud>ler it is %cen thai the columns ^ving if:c 
avcra^ coat of pfxxluction cxduding dq)fedation, taxes, and ititcfttt 
un tuut ui>estjiicTit show Uiat ui all groups except the first the avtra^ 
cost per ijooo cubic feet of ^s produced is Ic^ in municipal plants than 
b private: while the columns giving the average cost includi»g these 
elements show in every group of plants an excess of cost in private 
planu. Ai will be seen by reference to Table V, quite a considerable 
tneome was derived in some plants from the sale of by-products and 
residnalK, snd, sis has bem stated, the amounts derivefl from thin sourer 
have been deducted front the cost of production in every case before 
using the figurcii as a bosU for tliis table. 

In Tabic VII il Js sliown tlut i» all plants engaged in making gas 
quite a considerable per cent of the product ia lost by leakage t>efore 
being sold ; also a coosiderablc quantity is used at Uie works and ofiices 
of the plants, Owin^ to this portion of the product th^t is eilher lo$t by 
leakage or used by the plants, and t}ie fact tliat no revenue is derived 
from the same. H has been thought best to make another table based 
cm ihe quantity of gas acttially furnished for coniumption to private 
user* and to the municipality. The second of the tables referred to 
hM been constructed on this basis and the result follows. 
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This table ts <iU)te stmiLtr to tJie one immediately preceding, and 
shows that in all of the groups cxocpt two the avera^ cost of produc- 
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— ft profit equivalent to the tnlcrosl paid by the e'lij on iis last i»tw of 
municipal bonds. So far u municipal plants arc concerned the »hort 
tabk imnwrdiaiely preceding ncecsdAnly ^ows prices only for water 
M>1d, the quantity fumifihcd for tlic public service being excluded. A 
comparison of these prices with the figures in tlic former short tabic 
referred to, givin^f tlie average cost of productioit per t,ODO galloiis of 
water furnished, including depreciation, estimated taxes, interest on 
total investment, etc, shows lliat tlib cost exceeds tite pncc charged 
in all of the groups except the lail two. In these two groups, made up 
of the nineteen lar^esr municipal plants for which reports were secured, 
the average price charged private consumers wm in excess of the cost 
of productioru including all of the additional elements theoretically en- 
tering into the same. The explanation of these results as reganls the 
relation t>ctw€en cost of production and prices may be found tn the fact 
that depreciation, which is here included in the cost of production, is, as 
ft rule, not considered by the plants themselves as an aaual charge 
against co«t, and thai prices are conscfiucntly based on con exdtisive 
of tliis elaiicnl. The reasons for furnishing a statement which includes 
this element, however, and the manner in which tlie figures were ob- 
tained, liavc been fuUy set forth in the discussion of Tabic VI, preceding. 

GAS WORKS 



Salawes asd Wages 
In connection with the cost of salaries and wages in municipal and 
private plants a short tabic has been prepared, similar to that shown 
under waterworks, giving iltT average cost of salaries and of wages per 
1,000,000 cubic feet of gas prcxluced, Tliis table, which follows, includes 
sll plants for which separate figures for the quantity' of gas produced 
and for salaries and w^es during their last fisc«l year were secured. 
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It U to be rcgrdtcd that the small ituinb^f of munici^l gsis plant* 
io operation in the country (14)1 tnd the corucqucnt small cumber for 
which fichcdalcs were secured (11). detracts somewhat Irom a compari- 
son between private and mtmicipat plants as to salar)* and wa^ cost* 
For the plants reporting, howocr, it i$ seen that, so far as salaries are 
OOdcemed. ttie averaf^e coitt in tlie first two groups is somcwtut larger 
in municipal plants than in those under private ownership aiid control 
In all the oiher RToups, however, which contain both private and munic- 
ipal plants, the cost in private plants exceeds that in municipal p!anl4, 
and in acvme cases this excess is coiutderablc. So far as wage cost is 
concerned, four of the groups show a larger cost in municipal plants 
than in private, while the opposite is true m three cases, in one of whicli 
the a\-erage cost in the private pUnts is more than double that in the 
plants tinder nunicipa] ownership. 

h has been found possible to summarize the results as to the cost of 
production, and, accordine:ly, several tables have been made, one show- 
ing the cost of pfodoction per 1,000 cubic (eel of gas produced and two 
others showing this cost per t, 000 cubic feet of gas sold. In presenting 
these tables it is proper to say that, before making the various calcula- 
tions found tberctn. the value of the residuals an<l by-products which 
were sold by the various plants has been deduacd from the cost of pro* 
duction. The first tab1e> then, shows for the private and municipal 
plants falling under each of the groups used in the general tables the 
avtrntge coat of production per 1,000 cubic feet of gas produced during 
the fiscal >^ear for which report was made by the various plants. In 
order that private and mumctpal plants may be placed on the same 
basis for comparison m this table, two columns showing co«t have been 
mide for each of the two classes of plants. The 6rst of these cohimns 
shows the average co«t of production excluding depredation, taxes, and 
interest on tlie tut;il iuvestmcnt (cost of plant). Depreciation is to some 
extent a theoretical clctncnt, and for this rcaKxn some may wish to sec 
the figures with thb dement excluded. Taxes have not been included 
in the case of private plants, because taxes arc not a cost in municipal 
plants; while interest on the total investmem is excluded, because of 
the fact that private or corporate owners do not ti!4ually borrow money 
for the investment and pay interest on the same, as ts done by cities, 
but tune and sell stock for this purpose, llonds. it is true, are also 
sometimes issued by private plants, and in such cases there is a regular 
tnierest durge; but the practice is far from unifomi. With these ele* 
mcsits eliminated ta both cUsses of [^nts, only tlic actual cost for 
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admintttntion^ labor, mat<rnaU and supplies, (-cncral distributioj;; 
expenses, and rcpurft and renewals arc ukcn inu> CDn»derat)on. The 
second column, showing cost for each of the two classes of plants, on 
the other hand, ineludci depreciation, Uxes. and inlenst on tlie tot&l 
investment (cost of plant). Interest has in all ca^cs been estimated at 
1}ie rate paid by the city on iti last itsne of bonds. Private and munici* 
pal plants are thus put upon the same basis. The assumption of this 
rate as applied to private ptam« h jn«tiRM by thr p^l^h3hi1t^y thai the 
municipality could raise funds for the cstabTisbntent of tuch a plant at 
the rate paid upon lt» last tAsne of bonds^ and that therefore for a fair 
comparison die same rate should be used for both classes of plants. 
Some private plants, it is true, will be found paying interest charges in 
excess of this estimate, bccataw of the fact that bonds have been issued 
at a higher rale of interest or in excess of ihe cost of the plant. It is 
well ondcrstcx>d that miinicipal plants do not pay taxes, but in order Id 
furnish a fair basin f^r comparison estimates have been insened repr^ 
renting the taxes that u'ould have been collected from the^c plants had 
they been owned by private individuals, or corporations. It will be 
5een at once that plants owned and operated by municij^alities take the 
place of just so much private property from which taxes would be 
received lo the amount estimated, the ownership on the par: of dtjcs 
involving a definite decrease in the amoant of taxable property. The 
estimates are based on the judfn^ent of the local assessors as to the 
assessed value of the plants considered. The table follows : 
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Takmc up the companion of ihc plants in each of the firroup* in 
whtdi conrpariwn is possible, it is se«n thai the columns giving ihc 
awtsgc cost oi production C7cclu<ling ^kpfcciAtton, taxcK, and imercit 
on total inTcAiment >how that in all group.^^ except the fint the average 
cost per 1,000 cubic feet of gas pixxluced Is less In municipal plants than 
in private; while the oolumns giving the average cost including these 
elecnem$ show- in every group of plants an excess of co$t in private 
plants. As will be seen by reference to Table V, quite a considerable 
tncome was derived in some plants from the sale of by-prodncts aud 
residuals, and, aa ha* been stated, the amounts derived from this source 
have been deducted from the cokC of procluctton in every case before 
tuiog the figures as a basis for this table. 

In Table VII it 15 shown that in all pUint» enga^gcd in making gas 
quite a considerable per cefit of the product is lost by leakage before 
being sold ; also a considerable quantity is used at the works and offices 
of the plants. Owing to this portion of the prcxluct that is either lost by 
tcakage or used by the plants, and the fact ihat no revenue is derived 
I'rom the same, it has been thought best to make another table based 
on the quantity of gas actually furnished for consumption to private 
tEfters and to the municipality. The second of the tables referred to 
has been constructed on this basis and the result follows. 
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TMs labk is quite similar to the one immediately precedes, and 
shows that in all of the groups except two the average cost of prodoc- 
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^^^^^^V lion per 1,000 cubic feet of gas furnished for consuntption cxdudtng the ^| 
^^^^^^H ckmcnts of dcprcctaiioii, taxes, and interest on the total investment U ^M 
^^^^^^H greater in private than in municipal plants. If tliese elements are ^M 
^^^^^^H included, it is shown that the cost is less in the municipal plants in ^^H 
^^^^^^^B every group affording a comparison. ^^^H 
^^^^^^H A short tabic showing the range of costs b the last five groups of ^M 
^^^^^^^B the preceding tabic has also been prepared. This table fottowSi and ^| 
^^^^^^H shows the lowest snd highest, as well as the average, cost in e>idi daas ^M 
^^^^^^H of plants (private and municipal) in cich of the five groups which con* ^M 
^^^^^^H lain plants having the largest production. ^^^H 
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^^^^^^B- During the course of the invc^igation complete rtatcanents as ^M 
^^^^^^^M regards cost of production were secured from twelve plants, wliicli are ^^ 
^^^^^^1 not included in tlie general tables owing to the fact that the officers were ^^^| 
^^^^^^H tmwiUing to furnish all the data called for by the schedule of inquiries ^^H 
^^^^^^1 used by the Department* These twelve plants are located in twelve ^M 
^^^^^^1 cities, and are owned and operated by as many distinct private corpora- ^M 
^^^^^^1 tions, but are all under a single control or supcn'i^ion. The properties ^M 
^^^^^^H in each case have been acquired by purchase iluring tlie last twelve ^M 
^^^^^^1 j^eart. AH of these plants appear to have been operated under excep- ^M 
^^^^^^H tionally good maiugcnxnt, and it ts therefore interesting to ktwvt the ^M 
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nsnhs of the ttmc The various plants u»e all tystons maklnfr coal, 
oil, and waiter gaa. The facts relaimg to the twdv^ plants, combitird 
Af fxtroiih^cl to the Department, are presented m die stat^titent which 
foUowF. The cost of these plftnti was approxinutcly $io,ooo/)oo, 
Ihb >uin bdng dividcil amocig the variuu* items ;a follows: La»0, 
$1,000,000; buildingx ^ijooojooo; equipment within works, ^jcxjojooo; 
holders, $r,ooo,ooo: mams, S3&x),ooo; meters, $i/X)0,ooo, and teams, 
tools, and other accessories, $200,000. 

The ^[cneral statement as to cost of production during U»e Aical year 
cocuidered is a» follows: 

Sfllirici of oftccrt, tapcrinteDdcfica,UefluvetC: ^24*419 

Office lupplk* and eapcoMS p^io^ 

iDturmac* , |j07i> 

Lmi capeniM md d«iniigM ^ 3*3to 

DtBcr 7.#^ 

ToUl f>7*.49» 

Wi^n a5Uwo 

HrtvMa and VBiipUaK 

F^-j f lOjBS 

Hatenato iwcd in gaoufactart 397>?44 

OllMr««vpttN ■ AJM 

OcDfnl diMdbo^g iTyiPw , , ^ST^ 

Mnpt*DAiK«: 

Actoal diibaraeneDU for irpain aad rcDtmJa— 

Ob work* l?3-755 

On nuiiu r <9>^90 

Other >3ft?» 

ToUl for r«p«in ukd renpw«li.,,, ,. ^ (ir7,i«4 

OttboHugi *|>o^ooo 

On M«aiiCi><etBriBg «qalpBiciU <OvC»fr 

On disuibutinie srttttn, tueterB, tad tpp«rttui.. 70,000 

TMaI <I«f>v«ci*li9n t^/tfioa 

ToUlmftintctsAixe.., ^.ia| 

T<,aleo«of«odoctio« jind^adiagAcpi^dailoq *''?*^"S 

TksM S: sifiS 

There were tnade during the year 3,176,646,900 cubk feet of gas, 
of which 153,784,513 feet, or slightly under 5 per cent, were lost by leak- 
age, 3.996,900 feet were used at the works and oAkes. and 3.018.243.9S7 
toet were sold. Tlief<^ were on hand at the be^nning of the i-ear 
tf33>a.7DO feet of gas, and at the end of the year, 4^54,200 feet. The 
iotd bcomc for the year was $3,405,781, and ihe cost of producUoa 



n 



SOCIAI. MOVEMENTS 



tnclucline taxo, dcprctUlion, and interest on the invc£tn>cnt at the 
arerag« rate paid on the last issues of bonds in the cities involved (^5 
per cent) was $i,657h845, leaving: a net profit of S1747.936 over and 
above tlie cx)£t shown in the preceding Matcment. From these state* 
n*.cnUi it It lecn that the average co<t of productiooi in the twelve pbnts 
excluding depreciation, taxed, and interest on the investment at 3.5 
jKr cent wa.i 23 cents per i ,000 cubic feet of ^as sold, and. Including the 
abo^x-niailioncd elements. 42 cents per 1,000 cubic feet of ^^s sold. 
The amount received from the 9a\c of residuals and by-products baa, 
of cour^, been deducred from the cost of production in the calculation 
of the average co?;t per 1,000 aibic feet of gas so!d, a$ Miown alK)ve. 

If any coinparif<*n of cost of production be made between lliese 
twelve plants and any plants included in the general (ablcs, or between 
any of the indivtdual plants of those tables, it should be done with the 
most careful regard to tlte varying conditions of equiptnent, kind of 
gas manufactured, coat of fuel And otlftr materials and 5Upp1ies, quan- 
tity of gas manufactured and sold, the conditions of distributioa, etc, 
Cocnpartsons of cost between plant and plant cannot fairly be made 
without a study of all These facts which for the individual plants arc 
shown in the general tables. It will thus be $ecn that no plant can be 
selected as repre«enlaiive of all or any larire class, and that no amount 
of cost either (or the items or for the total, can be established as a 
criterion tf^r other pUnu. speaking generally and without such study 
as has been indicated above. 



Pkictt 

The prices shown m this table are somewhat unsatisfactory when 
we attempt to uk them for comparative purposes, o^^ing to the fact that 
quite geiMrally the real price is consi<lembIy under the price charcrcd 
owing to the discounts which are allowed for the various reasons stated* 
As these discounts are not uniform in the various planU, ^uite a eon- 
sidcrabk amount of calculation is necessary m comparing two or more 
plants aa regards prices. So far, however, as the actual prices arc coo* 
cemed — that ts, those based on the total qiuntity of gas sold and the 
Mai income from the same— it may be interesting to examine the short 
table which foltows. TTiis table shows the average price received per 
I poo cubic feet for aH gas sold by private and municipal plants cbssi* 
fied accoiding to the groups adopted in the general ubics. Tlie cost of 
production is not considered here, and for this reason the gas furnislwd 
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by manicipal plants for public use is noC included. The results have 
been fotmd by mmz ^mply the absolute fibres as to the quantity of 
gas sold by each of the iwo ch.4«^5 of plants and !lie income derived 
from such sak. The tabic follows : 
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Ao cxaminaiioii ot the above table shows that in every grctip of 
plants except one the averaf:e price char;;eiJ per tjocx> cubic feet is 
sttaIIct in municipal tian in private pUnt^ This tabic when studied in 
connection with a preceding slion uble (above), sbowljig the cost of 
production per ijooo cubic feet of, gas furnished for consumption 
afiords some tntereMtn^ comparisons. In that table and in (his one the 
same fif:urc5 are used in the private plants as 10 quantity of iras consid- 
ered; and the figure* as to price and cost of production fbould, tljercforc, 
be properly comparable. Tlie fif^irefi tn that (able are fint given as ^tow- 
in^ coat of production cxduding depreciation, iaxc«, and intcrefl on the 
investment or cost of works, and next ^ven iiichiding these clcmcnta. 
Talcing ibc cotumn showing the latter »latctnent, ii is seen tliat interest 
b included, and that the column therefore shows t)ie figures at which 
the gas cotUd be sold and yield a dividend or profit on the amount of 
the total investment e^tial to the rate of intere?;! paid on the Last issue of 
city bonds. It would naturally l>e supposed that the avera^ prices se- 
cured by private plants would at least be as large as these figures, but a 
comparison shows that in only ihe four largest groups docs the averag^e 
price barged for the gas sold exceed tf^e co*t of pitwtnrlton after pro- 
vtdit^ for depreciation, taxes, and a reasonable proRt en the investment 
— a profit equal to the interest paid by the city on its last issue of munici- 
pal bonds. So far as mtmicipat plants arc concerned, the short fable 
necessarily shows prices only for gas sold, tJ»e quantity furnished for 
the public service being cxcltsdcd. A comparison of thctc prices with 
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Ihc figures in the former shon tabic referred to> ^ving ihe average 
cost of production per r,ooo cubic feel of gas fcmishcd including 
<!cprcciatioD, estimated taxes, rntcrcst on total investment, etc, sliowi 
Ibal this cost exceeds the price chareed in four of ihc growps, while in 
three of lli« groups the average price Gharge<l private consumers wit 
in excess of the cost of production, Including all the ctcments tlieorcth 
cally enlCTing into the same. The explanation of these results as regards 
the relation between cosi of prorluctiofi and price* may be found in ihc 
fact that depreciation, which is here included in the cost of productioiu 
U, as a rule* not considered by the plants themselves as an actual (^i^ 
against cost^ and thai prices arc consequently babied on cost excuUlve 
of thi* element. The reasons for fumiflhing a statement which includes 
this elemmt. however, and the manner in which the figure* were 
cbuincd. have been fuUy set forth in the discussion of Table VI. 



ELECTRIC UGHT PLANTS 

Samrecs and Wages 

As is seen by reference to Table VL separate figures for salaries 
and wages have not been secured for all of the 95a plants covered, a 
portion or all of the wage cost t>eing included in salaries in some plants 
and vice iwso. For 576 private plants and 245 municipal plants, how- 
e%'cr. Ihc accounts were kept separately and accurate data were obtained 
The short table which fallows is lused on rhe plants reporting separ* 
atcly a» to the co$t of salaries and wages during their last fiscal year, 
and shows for each of tl)e groups adopted In ttic general tables ttic aver- 
age coit of salaries and wages per plant. While it would have been 
preferable to make some unit of the product the basis for tliis average 
eml of sabries and wages, this could not be done owing to the impos- 
sibifily, a* previously stated, of re<ludng the product to n uniform unit 
It is l>cMcved» however^ Utat a comparison of these groups baxrd on itte 
hone-power capacity of engines will show approximaiely the conditions 
as to the cost in the two classes of plants. The table folbws. 
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ATEUAS COffT OP ftALAKlga AND VACfiS TKK rLANT. 
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In the above uWe it is teen that so far as laUrics are concerned 
the arcrage cost in maaicipal plant5 is nnalltr in every group pre- 
sented, in some caaes being lest tlian half the average cost in private 
pltttta Aa regards wage cost, it is seen that in seven of the groups 
ihown the average cost in the miiricipal plants exccedji that in the pri- 
vate plants, whUe in eight of the ^^roups tins cost in the private plants 
is greater than in those municipally owned and controlled 

Prices 
OwTDf^ to the difficnlti^^s already mentioned as to comparisons 
between individual plants regarding prices, several sumrnary tables have 
lieen made, brining together by groups all of the facts which could 
properly be brought into comparison, Tlic gronps adopted are those U5cd 
in the getKral tables. Of the two summaries relating to arc lighting:, 
Doe of the short tables, showing the average price per lamp per year of 
are lighting by hours of service rendered, is inserted in the analysis of 
Table XI, being based on that table, while the other tabic, showing ihc 
average price per kilowatt hour charged in the arc service, and based 
on the tabic under discussion, follows: 
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ThU tablr i^howft for private plants and for municipal plants, subdi- 
vided accordioi* V> the ffroups dhown in the general taUef, the Average 
price of service to private users per kilowatl hour and the aTcrage 
price chained To the munkHpatity per kilowatt hour by pHvate plants 
as compared with the avcrag:c cost to the municipalitj' o! arc lights fur- 
nished for the municipal service by municipal plants- Taking up first 
the average price charf^ed per kilowatt hour by private plants in each 
group, and comparing it with the averagL' price char^ to private users 
per kilovfati hour by municipal plants, it ts seen that in all of Uic ^t^ups 
stibject to coTrpari*crt except one the average price charged by munici- 
pal planU is smaller than that charged by private plants. Ae regards 
Uie arc lighting used in the municipal service, it is itccn that in every 
group subject to comparison the average price per kikmratt hour 
charged to :hc municipality by private pbnts for its arc lighting service 
is greater than the average cost per kilowatt hour to the municifality 
of the same service when furnished by its own plant. 

As regards the incandescent lighlinir scT\'ice» as has been stated, it 
was found impossible- to reduce the prodtict to a uniiorm baMs. and for 
this reason a series of tables has been ma<!c, each of whJcn includes all 
of the prices found in the general table ba^d on the particular unit to 
whkh each of the summary tables refers. 

The linU tabic tIkiws (lie average price \kt lamp per year charged 
bi the unmetcred incandescent service. In this table have been included 
all the prices shown in the general table for the unmetercd incandescent 
service, whether (he price was given as per Limp per month or per lajnp 
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per yoT. the pric« givwi per lamp ptr month hnvtng b«ti rc<Juc«I to 
iht ba*i« of i6 candle-power lamp p<r year- The tabic fol1ow>< 
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Th«ft it jhown in ihc preceding table for all plants reportirjr a* to 
the facts, under each of the grottp« adoptci:! in the genera] tables, the 
averse price cltargcd per lamp per yc^r by privjitc plants to private 
users and to the municipality, and abo the average price charged by 
mt&iicipa] pluits to private users and the average cost to (be munici- 
pality of its own service. Taking up first the avera{:e price charged 10 
private users, it 13 seen that in all of the groups except two the average 
price charged by the private plants is considerably m excess of that 
charged by the murJcipal plants; while, so far as the electricity used 
for municJial purposes is concemetl. it is seen that, wilh the exception 
of three groups, the aveniji^e cost per lamp per year to the munkripaltty 
of its own serrice is very much smaller tlian iIk price charged by private 
plants to the municipality for a similar service, this ixwt'in some ra*e« 
bein^ less than half the price charged by private plants. 

The next ihrcc taUe^ slww average prices of the incandescent sei^ 

vice per kilowatt hoar, per lamp Itour^ and per ampere hour to private 

users in plants rrportinf; prices on the basis of tlic^e units. Tlte cost 

of prodtKlioti is not considered here, and for this reason the electricity 

furnished by municipal plants for public use is not include<I. TTic 

tabic showing the average price of the incandescent service per kilowatt 

hour to private umts in plants reporting follows. 
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AVSftAOSrmCBOP INCaNDBSCH^T bKAiriCB FCX KILOWATT HOUR TO MHVATIt 
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This table shows for the plants reporting the price per kilowatt 
hour, in each of the groups adopted in the general tah1r&, the aven^ 
price per kilowatt liour charged by private plants an<l the average 
price charged by municipal plants Taking up the figures^ it is seen 
that in all of tJH: groups the average prkc charged per kilowatt hour 
by munici}>al plants b less tlian that charged by private p1u]t& 

llie following table Bbows the arcragc price of the incandescent 
service per Jainp hour to private users in plants reporting: 
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Thi» table »Lhovr« for the private and municipal plants reporting, in 
each of the groups adopted in the general tables, the average price per 
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^^m fftinp hour to priraie uttnt of trtcandcEccnl Krvjce. An examination ^^^^| 
^^M of the tabic flticwa that this average price b less in every grroup con- ^^^^^| 
^^M taining nrunicipu) plants tlian [lie cocre&pondins g^'^'tip of private plants. ^^^H 
^H The last of this series of tables shows the average price of the mean- ^^^| 
^H devrat service per ampere hour to private user^ in plants reporting. ^^^| 
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^^^^fe This table is similar to the two prccedinfft and shows for the private ^^^^H 
^^^^ plants and the municipal plants reporting the average price per ampere ^^^^H 
^H hour char^ to pri\-ate users in each of the groups. The table show« ^^^^H 
^^M that the average price t^ leu in the municipal |>1antK than in the private ^^^H 
^H m all of the groups in which cocnpari^m could be made except one. It ^^^H 
^^H should ba borne in mind that so far a5 municipal plants arc coficemed ^^^^| 
^^M the three summaries imnediatclv preceding tiecessartiv show prirr<i only ^^^H 
^H for electricity sold, Uie quantity fiunished for the public service being ^^^H 
^H exdiKlcd, ^^^1 
^H Tabie XI. — Prices (t^v(ttr plants) md cost of frodncticm {numic- ^^^| 
^H i^ platas) of arc Ughiing prr lamp per yrar (sec tables}.— Thi& ^^^| 
^H table ileab with arc lighiing alone and. as has been stateicl, contains data ^^H 
^^M relating to the same plants for which arc light prices per kilowatt hour ^^^H 
^^M were fumii^hed in the preceding general table. In this table the prices are ^^^H 
^^1 given per tamp per year instead of per kilowatt hour, the tabic hartng ^^^H 
^^P been matk for the purpose of furnishing prices on a per lamp per year ^^^H 
^H basis for tIio4c who desire to compare the prices of the arc service od ^^H 
^H tbia basis. It shotild be noted, however, that ihij ubk docs not sUow ^^^| 
^H as nuuty arc lamps as are shown in Tabic X, as it was ckemed advis^ ^^^| 
^^^^ abk to emit all lamps on a strictly nictcr service and those in irregular ^^^| 
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•cTvkc, because it was bcIIcvH ihal these could not fairly be put in 
eofnparison with other Umps. Tbiai table shows, fof the 1amp« fumi&lietl 
for private service, the type of lamp, number of lainpa, watts per tamp 
per hour. basi» of price, hoars of service per jear, ami fwice per lamp 
per year; while for the lamps uncd in the municipal service it shows the 
Irpe and number of lamps* vtjkiis per lamp per liour, 1>asis of price, hottrs 
of stervice per year, and price when botii^ht from a privately o^^^ed 
plant or cost when furnished by a municipal plant per lamp per year* 
Comiderable variation in the prices of lamps of the same t>'pe, and 
burning the same number of hours, is found not otily in comparing the 
prices for different plants, but in comparing prices in the same plant* 
and is due very often 1o the conditions of the contract Generally a 
f^ingle lamp or small number of lamps is fumisficd at a grcatcT price 
per lamp than a large number. In addition to this, special prices ore 
sometimes made in order to compete with gas companies furnishing a 
ser\-icc in the same locality. It wUl be seen that by far the greater num- 
ber of the arc lamps »hown in this tabic are used in the municipal ser- 
vice. Of this number almost all arc used for street lighting, bm a 
small proporttor being used for other purposes* Of the arc lamps in 
private service, on the other hand, practically all are used for purposes 
other than street lightmg. 

In order to bring the figures in this table into a more compact form 
{or purposes of comparison, the following summar)- table has been 
Tnade, showing the average price per lamp per year of arc lighting 
grouped according to the hours of service rendered per year: 

avBiuioit piitcK ruK lamt rsK vaxK op a&c uo»Tttco, by uouas oFAKxricx 
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The entire number of lamps furnished for £of ^^Ce,^^ private plants 

aind by municipal plants is in this table grouped accordln^^^ ^e pum- 

ber of hours of service rendered per year. This element ol ho^trs £>f*> , 

*• *•*■*■** 
service rendered influences prices more considerably perhaps than aity*/;* ^*i , 

' ■ • • 'a 
other condition of 5€r\"ice, and for this reason it is selected as the basis ' ; ;;' 

of the gronps into which the lamps furnished by the various plants have 
been divided. For the lamps under each of these groups is shown the 
averse price per lamp per year to private users and to municipalities 
as charged by private plants, the average price chained by municipal 
plants to private users^ and the average cost per lamp per year to the 
municipality of its own service when furnished by a municipal plant 

Taking up the prices to private users, it is seen that in all of the 
groups except one the avers^e pyce charged per lamp per year is 
smaller in municipal plants than in private ones. Comparing the coU 
limns showing the average price charged by private plants per lamp per 
year to the municipality and the average cost per lamp per year to the 
municipality of lights furnished by municipal plants, it is seen that in 
all of the groups except one the cost per lamp per year of lights fur- 
nished by municipal plants is smaller than the price charged per lamp 
per year by private plants to the municipality for the lights used in 
municipal service. 



H. W. MACROSTY 

Of the Fabian Society 

ENGLISH STATE SOCIALISM 

[E*ublished by the Fabian Society, England, representing English 
State socialism*] 

"Competition generally ends in combination; and that can now be 

carried out in the form of a 'ring' or 'trust/ on a scale and with a degree 

of perfection of, which previous generations had no conception," Sudi 

is the remarkable conclusion to which the Times came in a leader on 

the shipping rings, having banished the old ideas of political economy 

to Saturn. How then are we to fight the trusts ? The "not very hopeful 
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course" i\hicti-.tiv^ ikiiit wTiter siigewts U "to meet as far as possible 
coffiiliinaHoV 3>y combinalion. to nmltiply the agenciei nffamftt which the 
,'•< lli^feg^'Tiiuit fight, unlil ihcy arc too many and stronf;; to be mastered." 
\ ': '' T'hc GennaH newspaper pnjprietorit arc stattiii); paper-irills of tlicir own 
in coiise<]uence of ttic heavy prices charged h) the syndicate of paper* 
maker^-an experiment which will be watched with mueh ctiriosity. 
Supposing tliis plan to be carried to a successful issue on a large scale, 
the country would be covered by a network of combinations, each 
strong enough to prevent mutual plundering. The united groups of 
manufadurers would be aWe to hinder extortion on the part of the 
extmctional induKtrie^ of coal and iron, and to compel the organisers of 
transport to diart;c only reasonable rates; bui tlicrc would Mill be no 
power to reflate retail prices. T)ic consiimcr would siiil be pcrfcaly 
helpleUL. Ke is told lo look to independent competition as the means 
of keeping prices at a proper level : but the "combine," by charging low 
rates and looking to a large turnover for its profit, could create a stale 
of things in which the people would 1>e politically serfs and yet fresli 
capital would not be templed to come in. Even if prices were main- 
tainefl at a high level, the prospect* of a ne\*" coinpetitor wotitd not be 
brilliartt, for he would have to fac^ the hostllicy of a company already 
in pos»cs4tion of the field, fullr equip]>cd an<l well organUcd^ Ttie mere 
threat of a war of rates by the Coats Company brought the English 
SeiA-ing Cotton Company to terms, althaigb the latter had a capital of 
two and three-quarter millions: and not every new undertaking could 
command sudi an amount of money for a rist:y speculation. To fight 
the shir>ping rings would mean the creation of a new mercantile marine. 
The power of the purse can be used to buy out as well as to starve out 
a rival, and f«*w men of hu«ineu: are «o philanthropic as to prefer the 
bcudtruptcy court to being merged with a formidable opponent. The 
Naiional Telephone Company bought up all the competing companieSp 
and the shipping rings have etllicr driven away the small lines whidi 
presumed to contest their moncypoly or have c^xnpclled them to sell oi^ 
As I'ttle can any reliAnce be placed on foreign cofupetilion. Capital 
is interrucicaal, and coaibtnations started in one counu^ soon strctdi 
out friendly hands to i.imilar orpinisalioRS in other lands. Tlic alliance 
between the Coats Company, tlie fuii^ltsh Sewing Cotton Contpany, and 
the American Thread Company is a good illustration of wlial we may 
expect to be the next stage in industrial development, the exclusion of 
competition from tlK outside after it ha* been eliminated from the hi- 
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side. Several other Britiifi combinaiionj possess (aclorics abroad, and 
m this way a tendency towards th<: establishment of equivalent prices 
everywhere it stimti1ale<!. ir,M, Corsul ai Diiwcl<lorf, in reporting on 
lh« results of the Rhenish -We-tlphalian Conl Syn<licatc, adds: "The 
German coil-owDcrs arc loni^-MghtciI craou|;h to m^ tlut it is desirable 
Id the mutual interests of 1>oih that an English ooal s>iidicatc should be 
established on the same lines as iuve proved so successful in this district, 
for the simple reason that a rcdcless competition between tliem, i. e., 
between England and Germany, has an injurious effect on both. Of 
course, in En^Lind, Wales, and Scotland co-operative adioti is rendered 
difficult by the number of coal districts to be united, but ii has got to be 
done in one form or another/' Foreign competition in some cases may 
even overmaster the home producers and compel ihcm lo dance to a tune 
played abroad. Tliut lias been the fate of the SccUtKh paraiHn-oil Liulus- 
try^ where miUtons of money have bcci tost, although the f<>unders made 
their fortures. The Standard Oil Company with a cheap "low-flash" oil 
drove tlie higher-pHced paraffin oul of (he market, and forced the Scot- 
tish maimers to seek a scanty profit by turning a vast amount of ability 
and science to tlie utilisation of waste products like parafiin wax and 
lubncattng oils, whose pric« are fiic^l at the will of th^ gr*at monopoly. 
Mot much can be expected from the trade unions in the way of 
fi^itmg ntonopoly; it wilt probably require all their energies and re- 
sourcefulness to maintain their standard of life against power used 
bniially as at Homestead, or against more subtle assaults in the inlro- 
doction of machioeiy. It was an t^y matter for tlie cotton-spinners to 
defeat the "cottcn comer" by offering to work short time so that the 
employers might postpone their ordinary purchases and prevent prices 
from rising, but they woukl find a different foe tn a corporation 
including all the Tnaaler spinners— -a eombinsHon which ha« 1>et*n 
debated lately. Where the workpeople federated ihcmseU-es with 
the employers, as in tJic Birminghani "alliances," on the tasis of 
being alkiwed to share in the plunder of the consumer, or on the basts 
of a limitation of output, as the Welsh coal-miners urged, wc would 
have the most dangerxKts form of combination. It is the business of 
trade unions to look after the interests of the workpeople, about which 
other people usually concern tbemselves only in a spasmodic manner, 
and it b folly to ask them to tmdertake additional labours. If the con- 
cvmer wants lo be protected he must do his own protecting^. To some 
extent he does tlm already through his co-operative (ocieties, and where 
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they exist iheir manbcra nw secure from tfif ycMc nf retail mnnopolies. 
The ordinary reason for starting a store U the desire to be free from tlw 
exactions of the ahopkccpcrv, nn6 a »imiUr reason ha« caused the stores 
toUDdertakeUicproductionof certain cominulilicfi of universal dcinc»tic 
demand. Refusal to join in the "flour comer" cost the Hnglisli Whole- 
sale Society over £20jooo, but it liilled the "conter." FlourtnilUng, 
however, is the only industry which has been undertaken oo-operatively 
on a large Mrale, tliough sueeessful beginnings have been made in many 
others. Even if we suppose all the retail business of the cotintr)' to be 
otrird on by co-oprraiivc stores, wc cannot ^xp<^ct that they would 
undertake manufactures except of goo<b in domestic use, since for these 
alone woiiM ihcy have an asocTtainablc tnarkct. The cloUiIii^. food, 
and funii^htn^ tTade» might be socialiK^d in thi.^ way, and the building 
trade so far as the stores built houses by their own workmen for their 
members ; the textile trades for home production might also conceivably 
be included. But all the production for export, the iron, steel, and 
engineering indusirie*, the transpon industries, agriculture, and mining: 
would remain outride tlie scope of co-operation. Perhaps an execptiofl 
might be made in favour of agncuhure and mining, for, although the 
results of previoas experiments have not been brilliant, the English 
Wholesale Society ha* a roseate prospect of success otJ the Rodcn estate, 
and several northern sorielica, tncluding the targe Leeds Society, have 
for some time been considering the establishment of a co-operative 
collier)' in Yorksliirc. There ar<- some furiber limitations of co-opera- 
tive effort. The great strength of tb( movement is in the highly or^^* 
ised trade union districts of factor)- workers, where wages arc reasonable 
and enTpk>>-ment is fairly pemunent. Amoti£ the \ery poor everywhere, 
tlw at:rt<!ultural labourers, and the workers in lar^^e towns who shift 
about from place to place foUc\^'ing their work, co-operation pfogresse« 
very slowly, despite tlie vast amount of energy which is cxpcnclcd on 
propiaganda, and thc>e ttislrtcts mu;»t approximate more doocly to tlie 
factor^' districts in character before any signal success is achieved. 
Another limitation consists tn the nature of co-operators themselves. 
Very many members do not loc4f upon the movement as part of a great 
social reconstruction, and limit iheir interest lo "divy-huntij^' as an 
automatic system of thrift. The coascquencc is tliat committees are 
foned to attend more to tlie half-yearly balance-sheet than to the aims 
of the movement, and large purchaser are made from private finns 
which sell a few pence dicapcr than oo-opcr&tivc cooecms. The mann- 
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fa<l«ring acHvity of ihr Whokfial*^ Socictios 'm Ibrrrfor*' ttriclly cinnim-' 
tcnbed by the comp«cition of th€ pri^-ate undertaker, and the publk 
titicrsuKo of their representatives arc a constant appeal to "bu/, buy, 
buyl" Tlie very shrcvrd and cautious men who arc at llie head of the 
co-operative state ilo not believe in the speculative construction ol fac- 
tories or in the locking-«p of very large sums of money in stone and 
iron unless an assurance is given of a Urge and steady market for the 
prodtice, Tlie Broughton cabinet-making factory was for a long time 
nin at a lo^ owing to insufficient support from the societies, and there 
b tto< much (IcRirc to repeat the experience. It would fcem as tf the 
newer goicraiion of co-opcr^tora had lost some of (he eager entliu^ia^m 
of ihcir forcfatlierTi ; biit the intercut which the hou>iiig qucslion Ins 
arouficd during the last year shows that only a more persistent educative 
effort is required to awaken the old fervour. 

Wlicn full \*alue lias been allotted to what may be expected froni 
vo7untar)' attempts to withdraw production froni private control there 
still remains a wide field for the activity of tiiat broader fe<lefation of 
individuals which we call the Sutc. Xor have the opponents of trusts 
been tlow to appeal to the legislative chambers for astistance. Unfor*- 
tunately they have not sought to control tlic economic evolution, but to 
dcstrt^y it in tire interests of competing individual tradersi, seeking to 
restore the waste of energy which combination prevents. Very many of 
the States of the American Unkm have passed lawt directed at the 
formation of orijanisations of tlie original "trust" kind, whidi were 
characterised by the deposit of stock in the hands of governing trustees ; 
but tliou^h these measures have been successful in destroytnc; the oat* 
ward fortn, ilKy have left the inward reality untouched. The Standard 
Otl Company wa* <li*io!\r<1 tn thl* way in I&J2, but lite monopoly ol 
petroleum went on unchecked. Neither the ciiforccn»cnt of the com- 
mon law against agreements *'in restrainl of trade** nor the inventsosi 
of new penalties can prevent a private understanding among manufac- 
itirer*, or the fusion of a number of finns into one undertaliing, or the 
cni5hing-out of small concerns by one large business. They can only 
hamper legitimate trading, like the Texas Anti-Trust Law, whidi. being 
specially directed gainst insurance companie!^ with an amngemcAt for 
cfimmoo tariffs, is driving that form of busine^ out of the State- Owing 
to German competitioei ami hi^h prices affecting all tnduuries u«tng 
iron, a law was passed in AtLStria in 1899 prohibiting the formation of 
an iron "ring'*; but it has never been otforccd, and we have tlic un- 
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healthy spectacle of 6ditk>us taws which brtntr law-makmE: into con- 
lempt. The gr^t bulk of Russian conl is produced by ftome ftcore or so 
of owners, and the action of syndicates dunnj^ 1899-1900 h^ been so 
mischievous in restricting output and raising prices that, according to ft 
Foreign Oflice Repon (No- 523, Commercial Scries), "stem admin- 
Istniivc mcastircs" have had to be taken. "At Warsaw wholesale 
dealers have been summarily ordered, under heavy penalties, not to 
keep prices above ir. t5c, the korsecor 6 poods, while, it is said, seven- 
teen of the lai^st dealers have been placed under police supervision." 
To Riii^«ia, therefore, miiitf go the credit of the only effedive anti-^tnift 
action ; but the same report, it W fair to add, concludes Uiat tliese meas- 
ure* and the temporary remissions of import duties are only "temporary 
expedient not luudiitii; the heart of tlie itx^tlcr.'* 

Private monopoly is a public danger, and ye: it cannot be undone 
by law; nor if it could would any economist recommend that the com- 
munity should abandon the most efficient method of production for a 
worse. The problem is, how to secure the benefits of combination 
without its disadvantages, and to this there is only one solution, the 
puMic owner^ip of monopotifs. An arguable case can be made out 
f'jr public ownersliip as against competition, but the consumer — and 
after alt, coommcrs control politico— will not concern ittelf much 
about ilic evils of comjietitioii when eniplojen arc "good," if an 
ejfkient service is assured to him thereby. But monopoly is a very dif- 
ferent matter. A people which has been traii>e<l b> centuries of political 
freedom Instinctively hates the domination of a few Individuals; it may 
tolerate, grumblinffly. the privileges of a single monopoly, like the raB- 
ivays, but monopolies in every brand) of industry are at once recognised 
as dangerous. When a monopoly becones collective property its diar- 
aeter it entirely changed. Given a good system of administration and 
effective parliamentary control, and arbitrary conduct, which is the 
essence of tyranny, is impost^iblc. Undue raising of prices or unjust 
treatment of employees would cau&c a political reaction against die gov- 
ernment responsible, and would therefore be avoided. Every person 
with a grievance would, being a voter, be abie to secure a hearing of his 
case before tl»e highest court of appeal in the land, and cver>' real source 
of complaint wx>uld be remediable. c\'cn if slowly. Compare the Post 
Office wiih the railway companies before the institution of the Railway 
Commission, In the former case, notwithstanding tlie want of sufficient 
buainess ability and habile among the higher officials, postal rates lui\'e 



SOCIAL UOVBUENTS 



tor 



been lowered and the position of the lower employees bettered ; while in 
the Utter instance the cccnplaint$ of (riders were flouted apd ;hc ^ev< 
anocs of mi^ay servants n^ccted. It is not pretended iliat tin* Post 
OfAce is in all respects a model imtitittion; that it cannot tic »n long 
as the Treasury persia^ in n^rtling it as above al! a revenue-producir^: 
and tax-saving nuchine, instead oi one of tlie ^reat arteries of com* 
mercc. Bwt that so much has been possible under the present rtfhne is 
indicative of developments which may ennuo wlien ihe buiinritft of tl»e 
oonununily is really conducted on business lines. 

The great public advantage! of monopoly arc that by eliminating 
competition it prevents over- product ion and crises, and restores !i(abi1ity 
to iAdtistry and permanence to emplojinent. Wliile monopolies are in 
private hands, the desire to make illicit profits by speculatN'e latis- 
SBCtioos on the stock and produce cxchai^ts acts as a disturbing factor 
which would disappear under communal ownership. Even uiKler exist* 
inff conditkifis tJic transfer of one industry from private to public ow3>cr- 
ship has a regnblivc effeel outside it* ^wn immr*!bte itphere. By a 
law of 1S85, the Swiss Federal Coventment has had. since 18S7, a 
mofliopoly of spirituous liquors. The direct object of the law waf to 
check tlic consuinptton of deleterious diinks, espccblly tliose di&tOled 
from potatoes, and a ver>' large mcasnre of succeru has been atlained. 
while at tl>e same time the results to the fnleral and cantoiul treostiries 
have been highly saiisfactorj-. The good effects have not stopped there. 
Previous to the creation of the Stale monopoly there were fourteen 
hundred and iift>- distilleries, which were all abolished and replaced by 
seventy cstahlishmen:* allowetl only to uv nAtivr produce, (he nlcohol 
manufadured by them being bought by the State officer? at rales en* 
abting rcmuneratiye pr»ce4 to be paid to the farmers, "Tlie abolition of 
CXiMin^ diatillerics. >vhicli for the most part were dllier too Iar;je to be 
sttppUed with raw material grown in the neiglibourlxKxl, whereby for- 
eign importation waji oKOtiraged, or too f^mall to serve as a mari:et for 
native produce, and the substilutiofi of distilleries propartionatc to the 
opacity of the district where ilsc'r e«tabti*hmcnt was thought advisable, 
has benefited agriculture by affording a ready market whose demands 
are commenstirote with the possiblr supply: while the refuiie material 
fbfins a valuable manure, and. owing to the proper distribution of dis- 
tilleries, in sufficient quantities to meet the local reqvircni<tus, whereas 
pro'iouslv Uie supply was cither in excess or inadequat^^ w itliout any 
exjstti^ organisation to distribute it where needed/' 
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The applicability of State enterprise to any jndustr)' will depend 
on a number of ciirumstanccfi, rarying according: to time and place. 
Tlic chief of these is die degree of organisatiofi to which the indtuiry 
hxft attained, tn conducting ajiy brandi of manufacture the State wtti 
certainly proceed on the eoopcrativc principle of equating the supply 
to the ascertained demand, and the ease with which tim can be done 
depends to a large extent upon the degree to which private ownership 
tu5 already cxmccnlrated the management Where the production of an 
article in ^^eral And steady u»e 15 in question, and one or two large 
companies havi^ a monopoly of the trade, the transfer can be brouf-lit 
about with very little disturbance of the machinerv. Some industries 
have already reached this stage of evoluiktn; for example, lVofcs5or 
Ashley »ay>. "Wc might even add that, in the ca>r of ihc StamUrd Oil 
monopoly, the development has already reached a point at which, on 
the purely economic and administrative side, tlierc could be little objec- 
tion to the CovenjmenI Laktng over the business — if only there were a 
Government politicallv capable of the task." If some of the new British 
combinations which have be^m operations with 80 or QO per cent, of the 
production tn wiitch llicy are engaged under their control continue to 
extend their operations, or even to maintain their porition, we »ha11 be 
able to include lUati in the same category. In France tobacco and 
matches are already nationalised, but for fiscal purposes, and are coiim^ 
qnently run on the vicious principle of extracting the largest amount of 
protil for the smallest possible return. On the whole, it in plain thai at 
any gi^tn lime the industries of a country nuy be arranpcd in a rowgti 
kind of order according to their organisation, and in that order it ts 
most likdy that the Sute will seek to communalise them. At the head 
will be the most highly organi^^ed industries*, and last of all will come 
aucfa dborganised trader as the "home industries," unle» tfvey are 
prcYiousIy legislated out of exi*tence. or ll»osc which from tinw to 
time are thrown into diKffder by irregular caprices of fashion. Eacli 
buocessive step will be taken experimentany, and no move will t>c made 
whidi LS at all likely to involve the community in pecuniary loss unless 
other cocmterbalancing ad^'antagcs are gained. It is not conceivable, 
for example, that the silk or velvet industries, whidi are inflated or 
depTdsed according to the irresponsible decrees of the fashionable world 
as to what is or ts not lo be worn, *liouId be nationalised before the 
already highly corKentnited coltoci or dyeing industries. 

The organiAatSon of an industry under State management would 
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be very much wliat it is at present under, ny, the Standard Oil Com* 
pany. or, sdll more cJo*cljr, under Ihc Ccnopcralivc W>olt*alc Sockties. 
Through the retail Mlfing deparunents in ihe various centres the trade 
of, say, the prcvloos quarter would be ascertained, and, the rale of 
growih being known fiom the comparaiive stalisiic* of succesfiivc peri- 
ods, the probable demand for the enniJn^ quarter could be calculated 
Arrangfements for productioii would be based on this information, and 
encild be from linie fo tinrr correrlrd acronling as mtermedtate repoMs 
dific1o«edaoy abnormal increa&e or diminution of demand. This metbsd 
is in everyday practice among hundreds of co-operative societies as welt 
as in a countless number of manufacturing businesses standing in close 
relation to the retail trade. The government of an industr)' would also 
proceed on similar lines 1o ihote which individual abilitr lus created. 
The most strikinj: change u^uld be the substitution of a State depart- 
ment for the board of directors, or rather, perhaps, the department 
would correspond to the managing: directors, while the general board 
of men of wide business knowledge whn funciioti on many oich Itoardi: 
And take part in the direction of many companies would be represented 
by Parliament. Wc would thus have in combination men of specialised 
expen knowledge, men with a general acqu:untance with the business 
world, and men whose duty it was to safeguard the general interests 
of the community, all eng^cd tn coniroUing l)ie Mrveral national indu»* 
tries. Beneath tlie supreme management everything \h-ould go on mticih 
as at present : there would be the same severance of staffs according to 
their duties, the same hieiarrhy of seerelaries. m.inai^Tft. sub-manager», 
foremen, and so on. Half (tie mttcism which is direcl«d at the conecti* 
viatioii of industry would fall to the grDun<l if it were clearly under- 
stood ihat it necessitates not so much changes in organisation as an 
alteratkxi in the aims to which that organbuition is to be directed* 
Writers of Utopian fkrtion, wiih their dreams of industrial armies dis* 
cipliticd in miliiary manner, of successive grades of workers electing 
each other by secret ballot and one man one \'Ote, or of an absence of 
order being order's first law. have done mudi to discredit the cause of 
coTlcctivtsin. The sober practice of democratic u'orking-mcn gives no 
scintilla of support to any lucli topsy-turvinesi, Tliere is no democracy 
in the world so free and equal as a ccM>pcrativc society : at^ that dcmoe- 
rucy having once elected its committee of maaagenicnt for ihc allotted 
period, leaves the whole administration in its hands. The committee 
conducts the business, and engages, promotes, or dismisses the work* 
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people, Rcpre543it2tive govtmnwnt \s iht last word in tndastrbl as in 
political dcniocrac}^. 

Sir Robert Poc! m a mrmorabic phrase once »pokc of "ihe lorpid 
l»mlft of \Uc State:*' Profrtsor Athlcy demandi that the Goremmcnt 
whidi taltcs over the Sundard Oil Company shall be "politically ca- 
pable of the taak." The two f^rascs are closcty connected, TIk hamU 
of the State were torpid so !on^ as the State was sen'ed by an incoiii- 
petcfit bureaucracy which jol>t)ccl and muddled and idled to an incrcrd]t>1c 
extent* Forty yeam of good administration have lo some degree eradi- 
catcd the mctnorieit of the Circumlocution Office, but of late the public 
has been driven to conclude that much rcfomi is still required. The 
fijYt neee&tity i& lliat an adtniniatralive AtafF should be Irairied for t)i« 
ftitKtiosifi which it hafi to perform ; the second is that every man must 
bear a definite sliAre of responsibility — there miut always be **somc one 
to hang," These two conditions are necessary for efficiency even In a 
depanmcnt where all the work is clerical, and they are absolutely indts- 
pcnsat>k wherever anything in the nature of prodticiion is concemeih 
AVhat is required is not so much technical acquaintance witli the par- 
ticular inda<«try in que^tion^lhat can be supplied t^y the manufad*- 
uring sufI — but i^encral knowledge of business affairs and a keen 
ixitipathy with the nce<U of the Keeiion of the eommuntty served hy 
the department. Want of these qualities has made Cox-err. men t 
departments aver»c to innovation and slow to mit tltcir methods to 
die cTianging rcc^utrcmcnts of ilic business world. As a matter of fact 
the public service, as wc know it to-day, has not been organised to meet 
<leman(b whidi have only been made upon it within the last couple of 
decades or sa Its traditions arc derived from an obsolete political 
philosophy, and retain much of the indtvidualism and feudal separation 
of classes which have elsewl^ere dtsappeared. Before nattonali»alio«i of 
industry can be carried out to any serious eictenl* the methods of admin- 
istration mnsi be revised, and tlte higher officials must be drawn lesj 
froni the universities and nrare from tlic same clashes which at present 
run the industrtr> of the country- \Vlieihcr this will be dooc depends 
on the political capacity of the Government and of Parliament, and abo, 
it may be added, of the electorate. Politics mu»t come to mean the 
^upcnision of the busiccM of the country, and cease to be a pany 
struggle regarded as to avemte to place or social position. The greatest 
obstacle to public control of indu^ry is the want of political capacity on 
tbcpirtof our f^i^lators. Tticllou^eof Lords liaving bef ore it a Com- 
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pa&jcs' Bill, proccciU to strike everything out of it which mi^ht deter 
titled guinea-pi^ from becoming directors, heed1e«ii of the faa that! 
this 19 exactly the re^uh which rhi; public, instructed by the Hoo&ey 
revelatioiihr dcMred tu attain. For a biicf moment ParliaincJil was 
shocked by Lorcl Sailsbury's denunciation of Trcasurj- control of jmblic 
affairs, but no one remembered that exactly ihc same charge* hatl bec« 
made and suggestions for reform ptil forward b>' Sir Robert GilTen 
in his evi<^cn[:e before tlie Royal Commission on Gvil Establishcncnts 
in 1888, Reform of the personnel of Parliament must precede any 
broad aheration of ntir imhi«1nal «ytt^m. 

So far we hare (poken timply of "the State,'* but as a matter of 
fact "the State*' in this country 15 for a<lmiiii strati vc purpoecs a aeries 
of autIiorilic» rtlaleO to eacli other ui a L-ouiplcx maniKr. From one 
point of Ttew the Interest of all citizens in all part of the country may 
be rei;jardcd as identical ; bad government in one locality is a danger to 
the whole community, ai>d no nation can tolerate an Alsatia within 
itx boundaries Bach considerations led the late Sir Edwin Chadwick 
to that policy of ceniralifation which he advocateil with so tnudi per- 
linadty, and which has left so deep a mark on all the legislation hrmight 
forward tinder die ^ef^iK of hia authority. Its advantafyc* are many ;md 
conspicuous, but the necessity of providing for the varying; Deeds of 
diiTerent ktealiticb, and tlic devimbility of hi-.nieMittg local knowledge 
and local patriotism to the administrative plough, have prevailed in 
extending the principle of the dhision of labour to government. We 
htve consequently a series of local authorities rising one above tlie 
other, with wider spheres of acti^nty, until we end in the supreme 
authority of Parliament, which is charj^ed with the functions of provid- 
ing for the common nceik of the nation and of harmonising the activities 
of the local goveminiE boUie*. The latter of these objecrs is pursued iu 
a variety of way*. In poor-law matters a strict conformity to rules laid 
down hy tlic central government is enforced ; in educatkinat maUer» con- 
formity to similar rules is induced by grants of monc>- dcpendau upon 
the attainment of a certain standirfl of excellence. Tlie enforcanerrt of 
the factory laws depends upon local tribunals, but the supervision of 
the regulations and the coeduct of prosecutions is in the hands of in- 
jpectOTfi attached to the Hociie Office, Grants of money enable the 
central govenunent to exert a good deal of pressure upoti local author- 
ities; municipalities may lose thdr police grant if the force is not in a 
proper state of eiBckncy, and London borough councils may be deprived 
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of the 'cquolisaiicw grant" tor nc£)cci of th«ir public-health duties. 
RM'alcitrafit school boards or boards of ^irdians may be dti*olved and 
their fundionfi Iransfcrrcd xo commi^ioners ; one local authonty may 
be empowered to act for uiothcr, a$ ihc London County CoqikiI on dc- 
faulr by a meiropoliian borough council ; or factory inspeciors may be 
directed to carry out the law in respect to workshops wticn municipal* 
itics neglect it. By the development of oi>e or otlier of Uiese methodit 
the central government caii exercise a still greater control over any 
extension of local activity, Gcner^ laws, codes of regulations can be 
drawn np^ on obr^lience to which might rlcpctid the grant of public 
money suAcicnt to bring up ihe standard of local comfort and efficiency 
to the gcneraJ IcveL At prcscni a large share of the produce of ihc 
dcatliMluties \a allocated tu UmhA auiTioriticTi without any rcturu being 
required, and this might very well be altered, 

Industriet may be divided into local or national according as they 
respond to local or genera! needs. In any scheme of collectivisation die 
former would necessarily come under the managemenE of the local 
authorities, tlie latter under Ihe central (^ovemmenL Unlit we examine 
the details of municipal administration we are apt to ignore the extent 
to which we have already proceeded in munictpalisatton. The doings 
of tiK central government get reported in all the newspaper* , but muni- 
cl|ia1 |>o1ilica inlercftl only a limited circle of people. A brief review will 
therefore be insiruciive, and all ihc more because the developments to 
be described have tioi been followed out in pursuance of any detinitr 
political philosophy, but because each step as it was taken was found to 
be advantageous to the citizens. The philosophy bas ccme afterwards 
to correlate the different political phenomena. 

WTien mnnfrip^il rorporal-lons were reformed, there was no snfpi* 
clon in the m:dd of Parliament or of tlie municipal iiies tliat the manage- 
ment and ownership of public servicer wrmld come to fomi the chief 
part uf tlieir aclivity. Tlic Act of 1835 was paitscd iu order to create 
bodies wMch woald be able to control the new police force. Lighting 
and water supply were left to be provided by private companies, and 
even saniution was considered to be the ccnccTTi of the individual house* 
holder. The cholera, however, proved a wonderful educator, and grad* 
ually drainage, paving, and street lighting came to be regarded as the 
primary duties of miinicipalilirs. The provision of a siifHcieot supply 
of pure water was seen to be necesiary to llie public health. But gas 
and water companies had fixed themselves tightly on the towns, and it 
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became pqmgnan* to the mnra! senw of Ih* commimily that such tiece?- 
Aari«a of lif« AS light and water fliouTd be the monopoly of pri^^tc ind!- 
vidiula, especially wltcn the supply vras bi nuny cases seriously 
deficient* Thus began ttK "^^ and water soctaliMti" of our local 
aathoHlies. The municipili^tion of electricity was a natural corollary 
(o municipal gas. Public balhs and cernctcrics were found to be ncces* 
sary to t}ie care for the public health. To*day the capital expended in 
England and Wales on water-works amounts to nearly forty-cif;ht 
nulliotis and a half, on gasworks over twenty millions, on baths a million 
afid a half, on eemeteries over a million, on electric lig^ing: nearly 
three niillions and il half. Works for the dixpof^l of «ewag;e also 
became ft public tieccssily, and arc re-sponslblc for the expenditure of 
a large amount of muiiey. Some of (Iksc unEJcrtakings arc of a gigan-* 
tic character. Gla^»ow derives its water supply from Loch Katrine 
at a cost of tlirec millions: Liverpool has spent two million one hun- 
dred thousand pounds in convening a Welth valley into a lake and 
brinjritii: water from tt throuf;;h a canal scvent^'-seven miles lonf;; 
Manchester has secured an abundant supply from Thirlmere for an 
expenditure which will nm np to four cvr five millions : and Birmingham 
is in course of expcndlnf; nearly seven millions in uitroduciiif;: a supply 
from Wales. 

Towns exist in order that, among&t other reasons, business may 
be carried on in them, and the citizens have natoraily, therefore, set 
about (o provide bcilities for conductitig business. The care of the 
Streets is an elementary part of a corporation's duties, and as towns 
grew in size it was felt that ihc provision of cheap and comfortable 
mcAas of transit was equally within the scope of municipal activity. 
This s«rv>ce was also at first entrusted to companies, but with an 
important difference. No municipality can rtm a municipal water or 
gas Aujiply in coinpetittou with a company already in the tic'rd ; and if It 
is proposed to buy out the company, a private Act of Parliament must 
be obtained, and heavy compensation paid. When Ihc Tramways Act 
of 1870 was passed, |x>wcr w;i5 given to nnmicipalitics obtaining a pro- 
vbional order from the Board of Trade to conslract tramways, and no 
private line couM be butit wilbont ihe consent of tlic local goveminj^ 
body. But no mtmidpality could work the tramways it had buUt; it 
must lease them to a company for Iwenty-one years, at ll>e expiry of 
which lime they could be taken over by the municipality at their *'tben 
vahK" if built by the company, free of all compcnsatico for coinpolsofy 
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s^lc, and worLctl by ttic local authority. So great an objediovi exUted 
in Parlument to mumcipal working of tramws^-ft that <Jowii to 1896 a 
ftUnding order prohibitcci the mtroduction Qf any ball havinf^ Uic object 
of empowering local auihoritif'ji to run tramways. The change in the 
attitude towards municipal isation is also shown by the Electric Light- 
ing Acts of 1882 and 1888, which from the bef*itining pcrmiHcd the 
fullest freedom to intinicipal action. The capital invented in ntunlcipal 
tramwaya is about three millions and a quarter Tbc provision of a 
ferry »erviee on rivers is closely akin to the prevision of bridge*, an<l 
GlAfigow and Birkenhead, for example, own ferry-boat«, while London 
has a free ferry at Woolwich. All trade used to be done in inarkets« 
and the cily niarkct is probably tbc oldest municipal irstiiuiion. Piers, 
fjtays, and harbours arc equally necc$8ii!e« of trade, and together with 
markets they account for some nine and a half million pounds. Munici- 
pal slaughter-houses come iiTi<ter the category of tr^dc fadltties. but the 
public heahh is the real reason for their institution. There is, however, 
no doubt about the classification of the test-house for wool maintained 
by Bradford, Many of tbr pleastire towns eontribule to the atlradire* 
nc^ which is their main support: the seaside towns by owning pien; 
Chester and Doncaster by owning lacecourses; Uath, Harrogate, and 
Leamington by maintaining the medicinal springs and their appurten- 
ances; Blackpool by spending large sums En advertisements. 

Nowhere has pri^'aie enterprise so completely broken down as in 
the supply of Iiouses for the people* The combination of monopoly in 
tirban laiHl and perfect freedom to the builder has ended in jerry-built 
houses and overcrowding. The failure is indisputable, it is openly 
admitted by rv^ry one; such facts as that a hundred and twenty thou- 
sand people in Obsgow live in one room per family proclaim it aloud- 
Nor is there any doubt an to the remedy* Sircc Glasgow began its 
great clearance schane in 1866, it has become every year more apparent 
that the municipalities alone are capable of underukinff the enormous 
task of housinc- Not only must houses be built for tlie mcrcase of 
population, but' also for the people to be cleared out from the slums we 
liave inlieriled from private enlerprisc- The central authority in Lon- 
don has spent two and a half milliont in clearances and housing, and at 
leajtt ten million* have been spent in the United Kingdom on these 
objects. The real difBeuIty is tu>w I0 build fast enough, and how lo 
rcbovte the people expelled from the slums; for at present tiic sad fact 
ia that they go to create other slums, while the new homes arc inbab- 



SOCIAL UOVnUENTS 



lU 



iltd by a higher grade of Vb-^rlcers. WTwn it ia fully rtcogni&wi, atkI the 
law is based on ihat rcccenition, that each town or village or country 
district is mpcfisfbic for iJte proper housing of the people re^tlciit 
therein, then but not tUl then will it be possible to wipe away this Wot 
on our civiliatton. Owing to tlie great lack of good suittar}* houses, 
the Government might grant to a district for additional building a sum 
equal to what the local authority was spending. Certaio conscqucnceA 
will necessarily follow^ Each town must be it» own landlord. The 
steady pouring of unearned inrreiiicnt into the pockets of ihe proprie- 
tors of urban landf mu^^t c^stme; Innd values mast be municipalised by 
taxation. Further, each town mu^t become its own builder. Munici- 
palities have <h«coTered other monopulies besides the "natural" ones of 
gas and water : it was a "contractors' ring'* which first caused the Lon- 
don County Cotmctl to start its much-abased Works Department. 
Whatever defects have come to light while municipal building has been 
ill its experimental stage, they can be more than matched by the defects 
of contract work : while nothing worse in bricks and mortar 1% con- 
ceivable thaii the rows of "dcfiirable suburban residence*** mn up to 
&eU for the creation of groundrents. Combimnj;: municipal housing 
with a cheap or free service of eommunication by tramway or railway. 
we can look forv'ard to the relief of congested town districts by the 
creation of villages or EmaQ towns in the surrounding cotit3tr>% thereby 
indirectly contrihuttng something towards a solution of that other gr^M 
probkm of modem life, Ihe depopulation of the rural districts, 

AD of these branches of activity thus lightly sketched ordinate 
from the failure of private enterprise in the shape of private monopoly, 
from instif^ienl supply and extortionate charges. A further develop- 
ment of municipal trading ariM;; from the uliliBation of ifie waste prod- 
ucts of town lile. Sewage is cofiveiled into tiumure ; the cvtablishraent 
of sewage-farms kads to a trade In grass, to municipal market-gardens* 
or 10 mtmtcjpal dair}'-fam^; street refuse^ when burnt, is made into 
pa^'mg'blocks, and so on- Another branch of trading is the supply of 
water farlngs or electric litting) anct]Iar>' to the municipal water or 
cleclricty supply ; and it is curious that this coniparaiivdy &mall matter 
should at this tate hour of the day have incited private traders (o a 
cntsade against numicipal trading, destined to be as successful as the 
great war of the Scottii:h slkopkeepers against co-operative storea. 

Much debate 1u> raged arouiHl the ipic^^ion whether municipalities 
sboald make a profit oui of their undertakings or not. The matter is 
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on« of Hogrcr cmly. Co-op«rative experience shous u« that ii U not 
possible to sell at cost price exaclljr; ftotnethtng extra muu be charged 
and returned afterwarJ^ n> the coasuiner. Tbia is generally the prac* 
ttcc of munidpaliiles. TIk natural tendenc)' will be lo work services as 
near to their cost as possible; yet the various municipal services sliould 
be regarded not as,separaie undcrtakingit, but as different departments 
of (he bu!^iiics5 of nmnin^ a municipality. From tbis point of view it 
will often ho expolicnt lo make a profit on one branch in order that the 
b^i&lnc^s may be oxiended iti another direcliou — a very ordinary com- 
mercial prtnciplc. The net profit on reproductive municipal undertak* 
ingB in England and Wale^ 13 £3/313,000 on a total capital cx|>cditure 
of £88,152,000; and in addition the prke of gas. water, tTanl^^'ay jour- 
neys, etc, has l>een 'n most cises much reducetl since the private com- 
panies were bought out. This surplus is usually applied in the reduction 
of rates, thereby indirectly providing a fund for ftiture municipaliulton. 
How far profits shoukt be applied to lowenns; the price of the pro6labIe 
commodity, or lo llic reduction of the general rate, or to the carryitig 
out of «ime other object of eommor advantage, will entirely depend 
upon local circtmistancca, no general principle can be laid down. Every 
nouselMildeT can u»c a.% much water av he p1ca9<?, and 1)e pays not 
according to what he use^ but according: to his ability: gas consumers, 
on the other hand, pay for what they use; and this diversity of treat- 
mail can be justified on the ground that the public healtli requires that 
every inducement should be given for the abimdant use of water. Simi- 
larly, the necessities of a large town might very well demand that tram- 
ways should be free a* the roads are. It may even be advatitagcous 
for a town to undertake a work which i% a charge on the rate«, on the 
ground that it U necessary to the welfare of the city ; and for this reason 
Bristol 13 building docks and Manchctiter lia> made large inve»tinent9 
In its ship canal. One thing must be guarded against : that the pro- 
vision of some municipal service U not tndlredly converted into a rate 
in aid of wages and transferred into the pockets of tlic landlords or 
employers. Ihh has happcncil when tramways have been cheapened 
or extended, and rents have risen in consequence; and if the municipal 
bouses were let. as it is often suggested, betow the market rate, anploy- 
ert woukl be indttced eitlier to reduce or not to rai*e wages. Here, as 
in many other ways, we kc that the intervenlion of the community in 
private entcrpKse must inevitably lead to further intcrveniioo. 

Many towns have carried munidpilisation almost to the extreme 
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Umit which public opinion at present appro^'cs. In GU^ow, for 
cxairplt, aJI the ordinary 5er\'iccs arc municipalised, except the ceme- 
teries* What iikluMries will be next sciicil upon? The recent high 
price of coal hafi been a maiter of gravitj- to ihoie towns 'which nm 
iheir own gasworks. In Manchester and Glasgow there are 500.000 
Cons of coaJ conmnied anmutly in the ga«wort;p of each town. There* 
fore tile Gas Conuiiittc« of tJie ^fanche»tc^ Town Coitncit is consider- 
ing a pro|xsa1 to buy a coat mme of Its own, and tlic Gta^inv To^vn 
Councit ha5 only by a narrow majority rejected a similar su^e&tion. 
This is an obvions outlet for municipal activity, and wc shall certainly 
bear more of it. Tiie extensioji of municipal houstng, with the ulti- 
mate conversion of the building; trades into a municipal department, has 
already been mentioned. Next in order come, probably. Ihe drink traf- 
fic, and the supply of bread, milk, and coals. Xfnnicipalisation of the 
drink trade will prolMbly be undertaken partly for morai reuoruK, a« 
wiih tisc Swiss alcohol monopoly, partly^ in order to eradicate from 
public life a j)eniicu>ua ]K>iilicitl iniluence. Milk i> proving Midi a dan- 
gerous medium for ttic spread of disease, and the difficulties of super- 
viiing^ the sanitary conditions of farms situated in otiier governing 
dfitncts are so great, that these hygjpiic reasons will soon force munici- 
palitie»> for the fake of their infant population, lo pi^vide their ovm 
ntiltc 5i4>[)Jy. The baking trade is beset with combinations at every 
stage of the uidustr>' ; ami whatever else may be left to individual enter- 
prise, the supply of the necessaries of life must not be exposed lo !he 
chancer of industrial de^^loimicnt. The same is largely true of (Ik coal 
trade, which i» above all others subject to vicJs^tudes of pricti Wltcn 
the poor, who roon buy tlieir coal in snial! qtiantttie^, have to pay at 
Ihe rate of forty shillings and upwards per ton, it is time for some public 
asthortTy to Itep in, Some scattered cases of muniripaliialion in these 
industries can even now be adduced to show the ease with which munici- 
palintion can be adiiev^il. Birmingham lus a municipal canteen at the 
navirfes" vMagc on its aqueduct works, which is very successful. The 
mining vill^^ of Hill of Beath in Fifeshire has had a municipal public- 
boase for four years, and the experiment is being repeated with good 
rcsuhfl at CrayAhott in Hants and elsewhere. Biimingham draws ^.500 
per amtnm from the sale of milk at the QAir>'-fann in connection with its 
fewagc-worlcs. The Vooniit and olher large co-operative bakeries 
show how well suited that iadustr>' is for centialised management, 
while Grenobtc has achieved the more diflkult tAsk of running a munici- 
pal restaurant. 
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No British municipality has ever reiracwl one single step ii has 
taken in the pitliii of municipaliHation, and Hie natural monopolies whicli 
have been annexed have always been protected against a competitive 
service. In iSqq an attempt was made to break down tliis principle by 
the fjcucral Power DisiriSuting Bill, which proposed lo give a private 
eompanr power to iiipply clcclricitj' in competition with munietpalitiefl 
over an arta of two thousand square mitcs in the middle of England- 
The >i>eciou» pretext wa« put forward that electricity coqM he dtstnb- 
uted more cheaply Jn hulk froni works at the pitS fnotith* but neverthe- 
less the company refused to supply Nottmfjham with cnrrcnt at the 
same price at which the city could produce it. So far this attack on 
municipal tradini: has been defeated. It is not necessary, however, that 
a municipality should always have a monopolv at first. It may be 
cheaper to compete than to buy nttt an over-<rapit;iItse<t concern, and lhi» 
is the course whidi :h« Government if adopting; with tlie Natioral Tele- 
phone Compainy. Similarly with extensions of municipal enterprUc; 
the first step in «>nie case* tnay be to start iiiuiiiei{>al uiulcrtaking^ in 
coni[)etiiion with the [>n\'ate concerns, with a view of winning support 
for the project by the example of an eificient ser\*ice- 

Onc important reAiIi of mtinieipal trading which is generally over- 
looked may be here pointed out— tlic mcrease in public honesty. In 
America iitdividualisni and private enterprise arc rampant, and The 
Economist can tay (T4th July, 1900) "municipal corruption has 
aliened to tn full height in America." On tlie other hand, Mr. Harri- 
•on, the cx-Chaimian of the Editibin^ Chamber of Commerce, con* 
fc£SeSr "I dtrsire to txair strong and «mtp1iatic testimony to tlic higli level 
of work and high level of character which the town councils of this 
country have shown since their reform sixty years ago. There are 
always too many scandals in private tradinf:. the histor>' of jomt-stock 
enterprise tells not a few &toHe« of incompetence and dishonesty, but I 
do not know of any very flajfrant case in which a town council has been 
proved dishonest to its trust" 

Turning to the work of the central gOTemmcnt. it must first of all 
be pointed out that all taxation, like all municipal rating, b so much 
nationalisatton, A portion of tlic income of private individuals h appro- 
priated and applied 10 the objects of national policy; in thi« way it is 
returned in another form to the taxpayers. For the purposes of public 
defence and oihcr functions with which it is entrusted, the Government 
requires 10 have a larffc amount of supplies and a lar^c amount of work 
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done, and tbes^ £«rvie«s it can gbtain either through iu own workmctt 
or from private contractor}. In so far as it a<iopta the fooncr course, 
IE, like a municipality m a similar case, canicK one step furtlicr that 
elimination of subordinate agents in pnxluctton whicU is one of the 
duractcmiic features of modem industry. The productive work of 
the Covcmmcnt as manufacturer is large and varied. Tlic Dockyard 
Bill (or vrages is well over two millions yearly, and for material over a 
million an<l a half. The Roya! Ordnance Factories have an output 
exceeding three millions, and the Army Clolhtrg Factory of nearly tw-o 
hundred and eighty thousand pounds. Government workmen execute 
new works and repairs to ihc value of sonic £700^x10, and in the Navy 
TicUnHing yards tJie "State'* grinda flour, oaimeal, coffee, pepper, and 
mustard, salts beef and suet, and makes chocolate, scantling, casks, and 
hair-beds. On the other hand, coniractors' bills are very heavy; — pro- 
visions, £2^00,000; forage. £520,000; ctothing, £1,100,000; furniture, 
£74.000: coals for Navy. £864^x0: fnel, h^t, and household articles, 
l^finjnro; chtphnifding, £3,500,000: annamenis, £2,000,000; new works 
and repairs, £1,550,000; telegraph inateriah, £aoo,OQo: postage stan^js, 
£186,000; conveyance of mails, etc, £3,150,000; cloth, etc, £64opoa 

Not on!y is there plenty of scope for an extension of iIk Govern- 
ment manufacturing departmenls, but it closely concerns the safety of 
the country that that exteiuion should take place. The great Engineer- 
ing Dispute seriously delayed tbe shipbuilding programme; the WeUh 
Coal Strike caused il»e postponement of the naval manccuvres. Said the 
frtm and Stfd Trades Journal, under the heading. "A Government Col- 
liery Wanted" : "Having a navy and national e:tiah!i*hmmt* whi^h have 
coal a thousand millions, it is an anomaly that some povertj^-strieken col- 
HenF- conipante* and the 'poor colliers' should, by stopping the supply 
of fud, be able, wttenever t}»y ])lease, to place tliis coutxry at tlie mercy 
of its enemies. Wc write 'poverty-sirickcn collier)" companies,' well 
lcno\^ing that many very wealthy firms and some rich companies are 
enga^d in the coal trade, but the cliain is not stronger than its weak* 
est tirk, and it is tliere in commerce as in mechanics the danger lies. 
Tlic abandonment of the autumn manoeuvres is dictated by common 
prudenee. Will ihi' First t.ord of the Admiralty go further and say 
that prudence demands the establishment of Government collieries, 
whkh being maimed above and below ground by Her Alajcst>-*s ser- 
vants, will not be amenable to strikes, and will therefore always be 
raising coal for our ihip», doc&oards, and Government factories?" 
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Strikes, ftfter all, ar« of infrequent oocnrrciKC. ftnd a niorc scrwus 
atatcnicnt wa5 mftdc by Mr. Goscltcn in hb "Statcniuit ExpUuatory of 
ilie Navy Estimates, lyoo-i": ""The abnoniml activity in sliipbuildtng 
and engiiweriiig, which wai described in the "Statcmcnf of last year, 
has continued during 1899*1900, and has seriously aflteclcd progress 
and expenditure on ships, maditiiery and arniour. Delays in delivery 
ol material, differences in securing adequate niunbers of worknica. and 
other circtimslances, have canted the aggregate earning* nn contract 
work to fall «hort of the estimated amount by about ^£1^400,000^ thouj*ft 
the estimate wa^ carefully calculated on tlic basiJi of actual earnings in 
paxl years oti sliips of similar character, and on very close Investiga- 
tions of ihe possible output of armoiar." Wien the nation's work cannot 
be done because trade is so proftperousr because tnanufacttirers arc so 
busy with private orders and with war-ships for foreign powers, then 
surely "prudence demands" that more Government factories sliall be 
built. *'It becomes a matter for serious consideration wlieiher iliere 
should not 1>e created an f-ilabli fitment for thr^ rtianufacturr of Armour- 
plates solely for the dockyards, thereby relieving the makers of armour 
from the pre:iMire which places private shipbuilders at a great disad* 
vantage on Govcnimctit conracts." 

Professor Ashtcy has n^ade a valuable suggestion as to one method 
by whkli the way may be prepared for collectivisation of industry. "I 
sec nothing for it," he says, "but that in coimtrics where the mcnopo- 
litbg movement is w^II under way. the Governments thould assume 
tl»e duty of in some way conlrolling prices. The prinetplc of public 
drlermmalinti of n^aximttm ratCK and maximum dividends ttas already 
been recogn>f<d in various countries in various directkins; and it will 
doubdexK have to be carried a good deal furtlvcr. But before this can 
be done with any chance of tolerable success, any country which thinks 
of attempting it must provide itself with a fairly eiTicient adniinlstratlve 
service." Wc already have railway rales and fares controlled to some 
exteot by the Railway Commission; gas dividends ha\-e a uiaximum 
limit; and charges for electricity are subject to review by the Hoard of 
Trade. The Qiambers ot Commerce have repeatedly demanded that no 
mail subsidies ihould be grameil to stripping companies which diargc 
preferential rates i^ainsl British traders, and this is a request which 
might very wdJ be conceded. At present tlic home and cok>nlal Gov- 
cmnients pay about a million a year to enable tlic unns which ovra our 
mcrcanlUc marine to give a bounty to foreign manufaaurcrs. 
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Tlic iixing of rates ainJ charges by a public dcpaitnifiit is only a 
temporary expedient, which^ in the case of BHiiih railways, tias con- 
spictioiisly laiJM to secure justice. To qiH>lc a railway expert, Mr- 
Acworth ; "For e\'cr}' shilling cut by an expevlittous tribtinal off a rate, 
it is easy for the railway companies, if they arc apreed to act m har- 
nwny witii each other, lo withdraw two shillings* worth of facilities; 
and the traders may make up their minds that this is wKit mnst in«v» 
hably happen if the railway compcmie* are confronted with lower rates 
«imultancouHy wth a rapid ri*c of working expenses, Asramc that 
yxjur tribunal can 6x a reasKKiat^c rate, wttal tv the use of tt imlcss ii 
on schedule to its judgment a minute specifieation of tl*^ quality of 
service to be given in retom for the rate? . . . The railways can 
brin^ down troop* of expert wimesse^. How can the tribunal refuse 
lo hear ihcni, when cvcrj' siudent of railway economics knows that the 
reasonableness of each particular rate depends not merely on its own 
individual circumstarwes. but on a comparison with all the other rates 
and a consideration of the company'i: entire business ? Out for a farmc^^ 
or riioptcceper, with the a^<>iMarLce, possiblj, of the local attorney, lo 
undertake to fight trained railway experts witli a lifetime's experience 
and with every fact and figure at their fingers' end, is only to court 
defeat/' The only remedy in such a case is national ownership, and 
the monopoly of transport wiU probably be the first great monopoly lo 
be taken ovtr by the British Government, which in this instaiKe wiH 
follow well behind many* continental and colonial gOTemments. Ko 
better proof can lie found of the way ht which public opinion is mature 
itig on this subject than a reK>lution parsed at the annual meeting of 
the British Iron Trade Association on t3th June, 1900, asking for the 
appolnmicnt of a Royal Commission to take into consideration whetlicr 
it would not be for the advantage of the trade and commerce of the 
country, and ultimately for the benefit of the Slate in its financial rela- 
tions, tliai the railways should become national property, especially tn 
vievf of the ihreatetied iiKrcase of industrial competition from Ger- 
loany, the United States of America, and other countries in which rail- 
way transport is run on different lines and carried on under <1ifferent 
conditions* The President, Sir John J. Jenlcins, M. P., estimated that 
to per cent of the ^ro^s annual return might be saved by the Stale 
ilirough economics of managcnient. Coal i> us much of a necesiiiiy to 
commerce as railways, £nd, as Sir George Elliot has shovnit is admir* 
ably adapted to ccntraJ management We may therefore expect that 
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naUooalltttioa of the railways and mtncf will precede the cotkctivlsa- 
tion of the other industries. 

Much hait already been said about die dishonesty and recklessness 
which di^giace much of modem commerce and corrupt the national tSfe, 
It bodes no good to the communtly Ihat the advance towards the 
monopolisation of indtmry is accompanied by the wiles of the cixnpanjr* 
promoter. The purification of commercial life is of ihe greatest itnpoft* 
ance. Everything which raUes the moral tone will facilitate refonn by 
increasing the national impatience with industrial exploitation and 
tyranny. Good morals in their turn will produce (px>d economics, and 
the destnicUon of dishonest forms of gain will make competition still 
more unprofitable. 

In another way the State can do much to hasten indoMrial de^elop- 
meitt. The State has had to step in and remedy the breakdown of 
apprentkeship by providing a syslem of tedtnical instruction; it must 
go farther and substitute a system of scientific research for reliance on 
sporadic invention as a means of improving industry. At present the 
adoption of a new process as an improvement in machinery is— except 
in those large firms which maint^n a scientific staff — left entirely to 
tl>e hazard of the casual inventor succeeding, before he U starved out, 
in getting some capitalist to exploit him. And when an Invention is 
talcen up it b not made common tu a wliole uidusLry, but is strictly prc> 
ficr^'cd like game for private profit. A new industrial process is as 
much a fit subject for govercunental Mudy as a new gunpowder, and the 
State ought systematically to undertake the improvement of indi]Str>\ 
prosecuting invention in iu own laboratories and worksliopir— its manu* 
facturinc departments— especially when extended as proposed, afford* 
irtg ample means for expcrimnil- An indirect but important conse- 
quence would be the elimination of the tendency to Eterilisation of 
initiative and tlie inventive faculties^ — if it exists at oil — which is alleged 
to be inliereiit in Stale managcmenl of industry* 

Foreign trade is supposed always lo be the rock on which a col* 
lectiviscil industry would break to pieces, but acquaintance with the 
working of combinations casta some doubt on this cooSdcnt prediction. 
The German export trade in steel rails could not exist except through 
tlK co-operation of tiie "pool" formed by the chief producers of coal, 
pig-imn, steel rails, and the owners of blast- furnace;. A Mib^idy ta 
levied on llie members to form a fund out of which exporters arc rebn* 
bursed for the difference between the selling price obtained and the 
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cost of production as find by the "pool." The manufacture of an 
increased quantity of steely which this practice makes possible, reduces 
the general cost of production and enhances the profits from home 
sales. The g^reat Coats monopoly ^ain has no difficulty in deriving 
the greater part of its prc^ts from its foreign trade. Mr. E. J. Smith, 
writing of his "alliances/* says: "Combinations should trade abroad 
as combinations, not as individual firms. In each large town where 
single traders keep their showrooms, w:ardiouses, and agents, heaping 
up expenses which either lessen profit or prevent sales, there should be 
one showroom, one warehouse, one general agent, lessening expenses, 
and providing an exhibition of articles much more imposing and 
attractive than any single firm can support/' From these and many 
other &cts it would appear that a Government department would not 
be without its advantages tn conducting foreign trade. 
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ROBERT SOMERS 



Robert Sohers was bom in Scotland September 14, 1822. He was 
early a well known lecturer on social and political questions. He became 
editor of the Edinburgh weekly Scottish Herdd about 1844, then assist- 
ant editor to Hugh Miller of the Witness, and in 1847 took a place on 
the staff of the North British Daily Mail. From 1849 ^^ ^^59 be was 
editor of the Mail, and for the next eleven years of the Morning Journal. 
He traveled in the Southern States in 1870-1, and his work gives a fair 
view of the additions there after the war. He died July 7, 1891. 

THE SOUTH AFTER THE WAR 

The Lakd Questiok in Virginia 

[RtcHuoND^ Va_, OcL 26 to Nov, 23.] 
The land question is the absorbing question in Virginia. How to 
get ttie estates formerly productive again brou^t into cultivation — ^how 
to attract settlers of a superior class from England and Scotland, who 
would take their place in Virginian society as landowners and give a 
fresh impulse to the work of improvement going on — how to fertilise 
the soil and increase and improve the farm stock — how to turn the 
woods, the mines, the beds of marl^ the streams and waterfalls, the 
fruits and game, and all the abundance of nature to productive account, 
and so fill with new blood the wasted frame of the old Commonwealth, 
occupies the minds of all classes with an intensity of interest to which 
no other juiblic concern can be compared- The first question asked of 
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a i^nm^er i» wtictlicr he has cortic iu look at land. I w» not Uircc 
minmes in Richmond till a pushing Irishman offered to sell mc a very 
6nc milch cow and calf oa the spot, or tell mc where I could get a nice 
bit of land on very economical terms. But the granger who is land- 
ward*bound is not left to such chance means of information. There 
an doTens of r«-spectable estate igent«, every mw of \^hom has Iirts 
of bums and estate for »)e which he advertUe* in the neiA-spapers, and 
offers in fce-simplc at a rate per acre that in England or Scoll&nd, or 
even Ireland* would be deemed biit a moderate annual rcni, and pay- 
ment of which lie is willing to take in cash just enough to pay the 
expenses of suit, with the balance in instalments spread over three or 
four years. Every one of them slates in private tltat he has even more 
larids on his Itst for sale than he advertisers. Nor h this all. The Stat* 
of Virginia has appointed a Board of Emigration, composed of gentle- 
men of ih* highest standing and reputation, with General Richardson, 
the Adjutant -General of the State, as secretary, whose »ole object is 
to guide and assent, by every kindly offkc, pcrtons from abroad wishing 
to tnveit a Httic capital and settle uci the Mjtl of Virginia. I mixht till 
pagts with a description of farms and plantations, and lots. Urge and 
small, of land that arc thus in the market. Out I shall only mention a 
few partiaibrs from a list presented to me by General Richardson. 
To show die great variety of choice, as regard? situation for example, 
some of these fanns and estates are in ihe immediate neie:hbourhood of 
Richmond, seme are in Roxbridge county, some in Orange county, oth- 
er* in Culpeper county, Cheiterfiel*! county. King William county, 
Louisa county, Tanics City co<mty. New Kent county, and so on. One 
is a totiaccu plantation in Fluvanna, une of the inosl famous tobacco 
countks in Virghua. In the county of Orange there is an estate of 
6j000 acres of improved land, with several dwelling-houses on it, the 
purchaser of which could make a lai^e home-farm for himself, and 
have besides half a dozen or even a dosen fann tenants. The lands are 
'Very fertile, and suited to grass/* The purchase-tnoney of this eslatc 
would be taken in inslalmenls, spread over ten years if necessary. 
There arc also many ^mall farms, and lots of 20 to 50 acres. The high* 
est price asked for any of these lards, wliich arc improved, is 4/. per 
acre. One estate 01 800 acres, "land good« wltl) abundance of green- 
sand marl only four feet bek^w Uie surface," could be bought for fifteen 
dollars an acre. Among the number there are "2,000 ^cres of imde- 
iretopcd coal lands." Land rights are carcftilly registered and guarded 
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in Virginia, and there is seldom any diAtcuJt^ in tracing a clear title 
back tlirougb a long period of rears* 

To understand tlic avalandic of laiitl bargains at preheat in V'ir" 
ginia, one bas to remember that before the war the soil was owned 
diicfly by slaveholders, who had large estates which they never fully 
oiltivated, but on whieh they lifted iheir crops about from one place 
to axtotfaer, and who, finding; ihemMlvcs with plenty of money and li1t]e 
trouble under this system, allowed their overseers and the slave-dealers 
to settle all the hard matter* between them. At the clott of the war, 
when the slaves became ft^ee, it is easy to perceive that with no means 
left to cultiratc such large tracts of land under the new conditions, it 
became a necessity, as well as the best thing the owners could do, to 
jcU large portionif of tlieir estates, aiul to retain jmt as much as they 
had capital and labour to cultivate; and this they have done and are 
dotng to some extent. In many other cases, proprietors, not ridi save 
in land before the war, have since become embarrassed, and. falling 
into debt and arrears of taxes, have had decrees passed against ihcm in 
the courts, under whicli sales are ordered to proceed. There have been 
instances alH> of gentlemen "slain tn battle," or driven from the coun- 
try, or flying Iroiu it in despair, and of every form of vicissitude and 
rwiu that foHows in the train of war and social revolution. The eonae- 
luencc is that a large proportion of the landed property of a great and 
king settled Stale is literally going a-be^tng for people to come and 
take iL The tike has seldom been seen before. The deluge of encum- 
bered estates in Ireland was nothing compared to it, for the land in 
Ireland, when brought lo sale under a Parliamentary title, readily com- 
manded purchasers at good prices. Yet there are no agrarian imirdi^rs 
in Virginia- Mor is it a new and undeveloped country, where every 
element of civilization has to bo introduced, but an old land of renown, 
where law and order jirevail and every jodal comfort tnay be enjoyed. 
There is hardly any part of Virginia where a settler on the soil WHsuld 
not only find towns and markets, and roads and railways, but have as 
his neighbours gentlemen who are no mean agriculturists, who are 
versed in all Ihc sdaicc of husbandry, many of than breeders of tbc 
rarest and finest stock, and deeply imbued witb tlic spirit of agricullnral 
progress and imprcjvetnent. 



The Race Questiok in Soirrn Caj^ilina 
Charleston — *'okl Ouulcston," fondly so called by its ciUxcns-^that 
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has braved "ihe battle and tfae breeze," if nd a thousand, a good hun* 
dred yean — rlic centre of Carolinian trade and commerce, the centre 
always of strong political etnotion, and the centre also where the negro 
rkmcnl was dcmcst and nc^ro slavery was intrcnclicd as in a stronghold 
alike by fear and interest — 15 ECttinff slowly, but surely, on its I<cs 
airain from the downfall inflicted by the war. Never had a completer 
rein bWcti upon any city than f«ll npon Charleston tn the ycar$ from 
i860 to 1865. Her pUnters who, with noble country teats on the banks 
of pleasant Mreama, amid {proves of Uvc oaka affordiafi; deep shade 
from the summer mn, cxjuld afford to havr tlidr winter rcsidcnco here 
fat town, were redticed. as by the grinding of a nether inillstone. from 
aflluence to povcrt>' — her merchants were scattered to the four winds of 
heaven — her shopkecpcTt cbsed their doors, or contrived to support a 
precarious existence on cor-traband of war — her >'oun(c nwn wmt lo die 
on the banleficid or in the military prisons of the North — her women 
and children, who could, fled to tti^ eonntry. The Fetlcral GovcnnnCTit, 
mindful of Fort Stmiter and the fir«t indignity to the Union flag, kept 
Charleston under close blockade, and added to its miseries hy oocasionat 
bombardments. When thifi process in five )-ears had reached the last 
si^ge of exhaustion, and the miliiary surrender ^ve practical effect to 
emancipation, tlte negroes in the countr>- parts, following up the chiM- 
Hke instinct of former ilays that Charleston was the El Dorado of the 
work!. Rocked into the mined town, and made Hs aspect of misery and 
desolation more complete. The streets were empty of all but llieni- 
teK-es; the houses had not only lost all their bright paint without, bat 
were mostly tenantless witlnn; many fine mansions, long deserted, were 
fast mouldering into decay and ruin ; and the demand for labour and 
the Kipply of provisions were at Ihe lowest point. Seliknn, with a 
deeper rum of the old, has there hcvi\ a more hopeless chaos out of 
wfaicfa to construct a new order cf things than Charleston preserted in 
those days- Yet the process of amelioration has year by year been f^oing 
steadily forwanL Many 01 the old merchants of the city, and many 
active ac:ents o! exchangpe, both ikw and old, have come to put tlfc 
wheels of trade o^ee more in motion. Some of l!ir old pbnlerK have 
also survived, and are seen, though to diminished numbers and with 
taddcncd countenances, yet with the steady flrc of Anglo-Saxon cour* 
age in their eyes, attending to aff^ura like men delcnniocd to conquer 
fortune e^<en m the depths of ruin and on the brink oi ttie grave; while 
others, not so mudi to be respected, unwilling to work and ashamed to 
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beg, »ck to maintain somt remnant of t}w ancient dipitty no one knovrs 
hovr. The qmy> snd wharvcA are bufty: new on«, to nwtl iwrw 
branches of trade, have been built wilU files of couniing-nxmis to suit ; 
the cotton presses are a^in at work ; brrics Uden with the staple prod* 
ucts of the interior pour the livelong day alonfj the streets towards the 
river; revival i» cxtencRng from the business parts of the town to the 
<|uiet quarters of private residence: and the hotels, alvrays of tlie first 
eonsideration in America, are already, with their stately colonnades of 
^vhite pillars, their ffesKIy p^iinted fronts, and their troopc of polished 
waiters of various htics of ebony, niai^if^cent in Charleston. I went 
down one evening to llie Battery, an c^|>Ianaclc ^i the seaward end of the 
peninsula, formed by the Cooper and Ashley rivers, on which Charles- 
ion is built — not of ^jeat compass, seeing that the emtHntchtire of the 
two rivers here draws the land to a narrow point, but beautiful and 
reficshing, k>oking out on the spacious hay direct to Fort Sumter and 
the far Atlantic, and calling up associations of tlie Spanish Main and 
the West Indies, tlie distant British Islands, and of naval and historic 
glory, at tlie crowding Ificughts of which the heart of ever^- English- 
speaking man leaps to his mouth. Though Charleston, like other cities, 
lias il5 West En*J— a» I have seen from the lower ot the Oqihan Asy- 
Itrni, a tioblc institution whtcli die war has left tn full vti^our — where 
goodly houses ^Um^ stretching avenues of trees, and ample garden 
grounds, afTord a liappy and elegant retreat to prosperous men of busi- 
ness, yet there is reason enough why the Battery should be a point of 
peculiar eminence aj;d fashion in Oiarleston. Tlie residences around 
the esplanade— palaces in their way — after long neglect, arc under- 
going rapid renovation. I am told that» apart from tlie "nabobs" who 
live in these diarmin^ marine villas, the Battery in ante-war times was 
the rewrt every evening of a kmg array of carriages, in whicli fair 
ladies reclined, and happy gentletncn cooled themselves after the heat 
and toil of the day. The only equipage I saw was the handsome buggy 
of a dr>' goods man from the North, who is rather liked for the spirit 
1y displays. But il» ladres of Charleston meantiire take a constitu- 
tional walk on the Battery with their babies and nurses, and the gentle- 
men say the carriages will come again in due time. 

Such is the hopeful uprising oE comnvcfcial progress in Charleston 
just now. But the old town has much to recover. In the winter of 
1B69 a calamity more dcslructfvc and terrible than all the Federal boitt- 
bardments befell djc devoted city. A fire broke in soroc negro slian^ 
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on the Cooper river, and favoured by the wind, spread and swept dovn 
all before it in a curious zigzag but (generally straight line througli the 
Cftitnc of (he town, till flopped by ihc Ashley river on the other side. 
Ttitft apfallmg conflAgration, the desolation and misery caused and the 
fa06piiality evoked by whidi, ;uiiiiUt all thif trotible^ ol the war, cannot 
be deicribed, stiU leaves its mark, like the cour^ of a caterpillar that 
has eaten its way over a cotton leaf, upon the city o( Oiarle^ton. Fires, 
once sprung, must propaf;ate here with fearful rapidity. A large pro- 
portion of the side streets of Charleston are boilt of wood- The bouses 
arc simply frame erections. They are all dry as tinder, and airy as they 
can be made. An accidental spirk or flame whidi in our British towns 
would be infltantly nnolhered t>y tlie damp atmosphere, the scone walls, 
the dense fog^, and the absence of sun and ventilatkm, b here fraught 
aomdinies with abmiing c(Hi>etjueiice^ Not the sliglitot suspicion of 
tncciidiarism rested upon the fpeat Charleston fire of 1862. The negro 
is nol given to the folly of setting his house on fire to roast an c^S for 
somebody else to eat ; and such is the power of discipline an<l habit tfvcr 
him. that he continues, save on election ni^ts or other periods of fn^at 
excitcTTKnt, to turn into bed at i)»e early hotir in the evening prescribed 
to him by a sort of ctirfew law in the daj-s of $lavcr>\ The que&tton 
asked when one surveys the vast rtiin caused by this fire U, What 
became of the insurance companies? The insurance companies of the 
South? The war soon rattlered Uieir [million u:itetiable. Tlitf number 
of person* earing to insure ra^dly diminished, and as the destruction 
of fire and sword spread wider and wider, tl»e companies went down by 
the board, till the whole insur^rKe capital of the Southern States, and 
all tlie interests centred around it, shrivelled up like a scroll and disap* 
pcared. One must co to Otarleston in order to hear all the ruin of the 
war (nrnTiKfl up in good ro:md emphatic English. Any old merchanl 
citizen will reckon on hb Angers what tlie war lost of properly, capital, 
and substai>ce of every kind to the SotJth. First, the properly in 
Dcgroes. which, wliether proficrty in right reuson and iiaiuiol tijuity or 
not* was introduced under the sway of England, was recognised by the 
Constitution of the Ktpublic, was protected by the bws of the United 
Sutes, and was to all material intents and purposes as essentially prop- 
erty m the South as anything elsewhere whidi makes profit and c^ be 
bounht snd sold; — thit property was abolislied. and was four hcmdred 
millions sterling, Tb* whole hanking capital of the 5»oulh. which can* 
not be estimated at less than two hundred miQions more, was swamped 
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in the extinction of fill profitabfe banking busuK^a, an<l, finally, in a 
rcsiiluary flood of worthless ConfcdcratG money, Tlic wliotc Insurance 
capital of the 55ouih — probably a hundred niillioni riorc — also perished, 
llic wdl organised cotton, sugar, and tobacco pUntations, niills, fac- 
tories, coa! and iron mines, and commercial and in<iu£lna1 establish- 
ments, built up by private capital, ihc value of which in millions of 
pounds sterling cannot be computed — all sank and were eng^ulfcd In the 
same wave. Kv«-y form of mort^j^r claim, with the cxrcpiion of two 
or three proud Stale stockB, shared for the time beintf tlic fate of the 
principal, nml only now crop* up amidrt the subsiding rfdtigc like the 
stumps of a submerged forest And 8o on the account goes a& long as 
the fitters hold out, tilt the demonstration made is that t1ic South by 
the war was peeled to the bone, and left not only without a cent in its 
pocket, but without anything by which a cent couM be made, save ihc 
rude but productive land and the bright sun, powerful indeed as nat* 
ural germs of wealth and piospcrity, but needinfr, to give them vitality, 
mnre capital and lahour, more invention an*! infirniiity, more of every* 
thing which it seemed most dlfBcuh to supply. Terrible thou^ the 
picture of ruin and impoverbhmcnt he, as thus drawn here in Charles- 
ton, I suspect it is in tlie main Inic of Ihc wl»lc South, and the marvel 
must be tlal aflfairs should already be so lively, so hopeful and elasiiCr 
as they everywhere appear. It was :o be expected that the young men 
wouM enter upon bii.5.ine*s with fresh life and energy ; but more remark- 
able than they are the men of advanced life who, still on the top of tlic 
wave, arc guidm^ and ctmtroUing by their experience the new order 
of thin^. 

Outrleston, like Boston — for a good comparisoti there is nothing 
like the antipodes — has an EngUsli look about it. The old city has not 
faHcn so ntathcinatically into the parallelogram fomiation ait the cities 
of the ITniied States in general The Inhabitants still cast many a fond , 
look towards the old country, and contrast the present misrule with the 
time when the laws of England were the laws of South Carolina, Such 
is the deep sense of chanfie and revolution produced b>- the downfall of 
Stale lUgtils and the inroad of Federal power and innovation, that they 
profess not to know what the laws of Soutli Carolina now are, or 
whether she has any bw-i: at all. Ask what the system of rule is, and 
the reply will uniformly be that it is "nigger rule/' which is in one sense 
true- The ncgrocifc arc n*orc numenjiu than the whites in South Caro- 
Una. Bdng all citixeiis of the Celled States, they hare all the right of 
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voting, while many of ihc whites are not naturalized; and the War 
Radicals who came in to take the lead in polittal affairs, ami to hold 
offices for which the prominent men of the Stale were disqualified by 
the test oath, have succeeded in controlling; the ne^ro vote, and casting 
it almoftt ^»i mAXSf in their favour al tlie poll*- Tlier^ not bring "rarpet- 
bafTf^ffi" or "ficallowags*' enough In the State to fill all tli« seals in the 
Legislature, the ik^tocs have largely returned men of their own race 
to waldi o^er "laws and learning,** "ships, oolonica, and coiiLtnercc." ai 
the CapttoL TTie House of Represcntativ-es ccnsists of So coloured 
men and 44 whites, and the Seqate of 1 1 ectourcd men ant) 30 white£i~^ 
there being one seat vacant jusl now- The white people of South Caro- 
lina are thus praciically disfrandiii^, and a proletariat Parliament lias 
been constituted, the Eke of which could not be produced under Ihc 
widest suffrage in any part of the world save in some of iheiip Sonthrm 
States. The outcry of Triegovemmcnt. cxtravac^ant expenditure, job- 
bery, and corniptioTi is tioth loti<l and general. The negroes are declared 
to be Uie dupes of dcsiKniii^ iiicn» comparative strangers to tlic State, 
whose object is simply to fill their pockets out of ihe public spoil. Polit- 
ical charges arc not minced in South Carolina, There is fx>om, indeed, 
to hope for a good deal of exaggeration. The exclusion of the superior 
port of the poptUation from all influence in public affairs mnst of itself 
tend lo masrnify the enormity of everything enonnous. and to distort 
everytliinf? not quite square that is done. The memberf; and depend- 
ants of th<^ State Admtnittration are said, after having depreciated the 
Soutli Carolina bonds lo 40 and 35 cents, and bought in largely at such 
prices, to liave thai offered gold interest at New York, which at once 
advanced the price to 95 cents, and enabled them to pocket milltODS, 
Possible and condemnatory enough, but it was a good thing in itself to 
restore the fiaancial credit of the State: and irt Nonh Carolina, for 
example, the business men and the proprietors have since the war nrged 
upon the Legislature lo place the pubKc credit of the State on the best 
foottttg, and will not desist till they succeed, tmder the conviction that 
honestj' to the public creditor is the best policy, and the corner-stone of 
all process and tmprovnnent. Slate Commisstons are said to be isstied 
en roads, lands, and otlicr departments, tltc tncmbers of which do little 
but }ob and make profit to themselves and their friends. The Suie 
Govemment buys lands on which to settle and give homes to negroes. 
This is cocnmi^uioned, and Land is said to undergo sale and resale before 
it beootnes the property 01 ihe State, It is not bclieTcd Uiat the n^rocs 
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wBI In any ccnsidcrabi^^ number make homes on tbew properlits, and 
the only adv^ugc 1 have inclclcnlatly cliscovcreii from such srtUe- 
mcnts is in one instance where the negroes, not havings crop* enough of 
their own to occupy th^ir labour, formed a rcsen-e force from whidi 4 
nei'ijfhboiirinff plnnt^r has drawn extra bandi fo gsttter in hU cotton. 
Railway contracts and railway bonds, in which the State ha^ its finger, 
arc aJso »u3pccted of ofTcrinji: opportunitiea not exactly coiifiiateiit with 
the public good. The phosphate deposits in the bay and rivers have 
been leased at a royalty of a (lolUr per ton to a single company, not, I 
am to believe, without heavy sums distributed in the House of Repre- 
sentatives; but the principle of this transaction is discussed freely by 
all parties, an<I it is tliou^it by some that the law of the United States 
will not sanction a commercial monopoly of what is puMic estate. A 
State c«n»tt was taken lait year, wfiich is ihouR^it to have been a super- 
fluous labour, seeing that the decennial census ordered by Congress felt 
to be taken this year, and the Governor i% supposed to liavc sought bi 
this way to give employment to partisans, and to secure voces. Every- 
thing thus moves in an atmosphere of political suspicion. One of the 
most favourable signs, indeed, is the keenness with whidi the acts of 
the State Covcrrunent and Legislature are scrutinized, arxl the activity 
with which the native white population endeavour to recover influence 
and authority both in the State and in Congress, Prior to the recent 
«lectionK, they organised a Reform Union on the basts of the political 
and civil equality of the n^rocs, turned out in large numbers to the 
ballot l>oxcs, protected the negroes wlio were voting on th^ir sde, and 
in Charkston succeeded. But throughout the Stale the niovcmcni so 
far has failed to divide the negro vote with the l^dical party, who 
remain in a large majority. The principles of t)ie Reform Union seem 
to be consistcmly inaintainefl in practice. Many of the white electors 
in the city voted for Delarge, a negro tailor, as representative of their 
district in Congress, because they believed htm to ht more trustworthy 
than his white oppoiwnts. 

I allude ut this letigth to political affairs in South Carolina, because 
it is very obvious that a system of govcmincnt resting almost wholly on 
the votes of tfie negroes, is not a desirable sute of affairs as regards 
dthcr the State itself or the general interests of the Union, It destroys 
confidence in the intccrity and stability of ihe Administration, prevents 
the investment of money, and renders impossible titat hearty co-opera- 
tion of the public authorities with the substantial people of the State 
which is so esaeniial to the interests of all classes of the oocnmunity. 
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[CnARuaros, S. C — Nov. lo to Xov. 14.] 
Apart from the pa&»m^ excitement of tlie electicvia jij»t over, aod 
the disappointment of the white population at the voting of ilie negroes 
m m^se for tlie Republican or Radical party, the general lone of social 
life m Qiarleston is kindly and temperaie. and all dasscs of society arc 
working toKclher w!l!i considerable !)armony for mttfttal good. The 
negro U beset a: present by two parties who claim to be bis "best 
friend*," The Republicans, who cann^ in wilh the clo*e of the war, 
appeal to Mm as his best if not only friends : and. looking af the politi- 
cal iuues of the war, and the decree of emancipation, with ii» claloratc 
guarantees of rcoonstniction. the negroes could not but rc^rd die 
Republican party politically as their friendt. Nor can it be denied that 
the organs of the Federal Government have liboured to introduce 
institutions for the moral and social benefit of the negroes, and. as far 
ai their limited means would allow, have befriended iftat large portion 
of the pnpulatiofi. 1 have not found any one on llie other side who tit 
prepared to blame the negroes for ^-oitng almost universally as ihey did 
in the elections whidt raised General Grant lo the PresidentaJitp, or who 
appears to have expected that tlicy would or should have been other 
than fafl adhcrenls of their emancipators. But tlie political agitators 
and hui^ry spotl-and-oftice hunters of the party are acctised of appeal* 
ing to the ignorance and passions of the negro population — of telling 
tiiem that the white people of the State are eagerlj seeking an oppor- 
tunity of restoring slavery, which they have certainly no wish to do, 
and which they amid not do vvtn if they woidd: and now, after fivr 
years of this, it is consi<^ered hard lhat ttie negrxies — when there are 
great public objects of economy, protection from jobt>er>- and corrupt 
lion, and a sound and healthy admin ist rat ion of tlie affairs of the Sutc 
to pTumote, in which the bUcfcs arc as ctosely interested as others — 
should cast their votes in a body against the great majority of the white 
population, and terrorite such of their own colour as are disposed to act 
diffcrenily. This feeling breaks out violently just now in bar-rooms 
attd at street comers, and is often expressed mere quietly and rcason- 
abiy, yet firmly, in private circles. Many secni ready to despair of the 
negro as a poEitkrian, while others tallc of a "war of races" and other 
disorders sore to arise. Tlie feeling is no doubt all the stronger since 
Uie evils of '*carpcl'hafig!nE" and negro <k:m^gcgucTy arc apparent tu 
respectable men of both parties, and. while violently denounced on one 
side, are not denied, but sonKtimes admitted and deplored, on tlie other* 



1» 



SOCJ&I4 COCJDtXtONS 



Though politics in South Carolitia thus wear a somewhat sinislcr com- 
plexion, yet there u a healthy aaioii ai»0 a sober practical opinioa under- 
iwaUi tJie service that promise beneficial results, TTie issues left by tlie 
war are bcinjj rapidly closed; the Hefor.x Union, which has fijcrured 
prominently in the iatc elections as the organ of the native white people 
of the State, rccognins fully the civil and political equality of the 
tiei^roes not only as an election platform, biit as the fundamental law of 
the United States; this position is Hkely to be maintaine<l, anfl may br 
expec1e<l soon to hnng about in thin, ai^ in other Southern States, a 
belter balance of parlies. Meanwhile social l>ondft are being knit 
together, and many ameliorative influmcci ^re quietly at work* The 
Iadies> U'Ik) had a long^ appreiuice^hip of self-devotion dttring the war. 
are excrtirp themselves 10 give work, anJ to sell the work of poor 
needlewomen of both races. Xearly all th? cid charities of Charleston 
remain in operation, and schools ajid missions are dotn^ mudi to 
improve th? population. 

By a law pa<tse<1 five year*; before the war a puHtc school system 
Wtt* introduced into South Carolina, which became well developed in 
Charleston; an<I now the Slate haa passed under the new free-school 
pnitciple, cmbtxlTrd in tlw Constitutions of the Soiithen: States* under 
the Act* of Reconstruction. It Is only by deuces that this system can 
get into general operation, and. indeed, it is doubtful whether the 
ground lost tn education dtmn£; the war has yet been recovered. The 
officii! statistics for 1860 give 20716 ptipils in 737 public school!*, 
whereas they sIk>w for 1869 only :^i public schools and 16418 pupils. 
Tli^ new law is now. however, beinf; put into operation: tlte State Kas 
appropnatc<I $50xx>0 to thift object, and, tided by the Peabody Fund 
and other \-oluntary contrlbutionur South Carolina may be expected soon 
to be tolerably well fumislied with the means of education for the whole 
population. Charleston is probably more advanced in thiv respect Utan 
any other part of tlic State, and the education of negro children is 
already quite a prominenl feature, one btiilding devoted to the coloured 
people being capable of receiving 1.000 scholars. 
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REDRELD PROCTOR 



RcDFiELD Proctoa WAS ttoTTi 3t pTodoTsviIte, Vermont, b 1S3T. 
He became Governor of his SUtc in 1878, Secretary of War in 1S89. 
and United States 5>enator in 1891. 

Before the Spanish- American War, he made a ^>ccial mvestiga- 
tion for his own sake of the conditi<]n5 in Cuba. Considerable previous 
efcperience in the bland fitted him admlrabljr to be a competent jti<lge. 
and the speedi ^ven below — a plain, conservative statement ol affairs 
there— bad the prcatcsl influence m convincing the Senate of the neccs* 
sity of interference for reasons of humanity. 



CONDITIONS IN CUBA 



Mr President, more imx»orian<T seems to be attached hy olhet^ to 
my reernt visit to Cuba than I have given it. and it has t>een suggested 
that I make a ptiblic ^taiCTnenl of whnt T saw and how the situation 
imprcsMd me. ThU T <Io on account of the public mtercst in all that 
coneemt Cuba, and to correct any inaocuractes lliat have, not unnat- 
urally, appeared in some of the reported ioterviewf with mc. 

My trip was eniirdy unoffidaJ, and of my own motion, not sug- 
gested by anyone. The only mention I made of It to the President wa* 
to «iy to htm that I contemplated «uch a trip and to aik him if there 
waa any objection to it ; to whklt he replied that he could see none. No 
one but myaelft therefore^ Is re«pons)bk for anything in this statcment- 
Ju4^ Day save me a brief note of iniroductkm to Gaieral Lee, and I 
had letters of introduction from bu«mess frieiKls at thr Norlh to banken^ 
and o4hcr tmsincss men at Hahana, and tlier it} turn gave me letters 
lo their oorre^pondents hi other cities- These letters to busmess men 
were very uscfnl, as 00c of the principal purposes of my visit was to 
ftficerialn the view?L of practical men of affairs upon the situation. 

Of General Lee I neni say little. His valuable services to his 
eountry in lri» trying position are too weil known to all his counmTnen 
to require nKntion. Besides hii ability, high cliaracter, and courage, he 
fOSte^scs the important requisites oi nufailing taa and courtcsv, and. 
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withal, his military cdacation and training and his soldierly qualities 
arc invaluable adjuncts in Uic eciuiptneni of our repre»entfltiv-c in a 
coimiry so completely under mJliUry rule as is Cuba, tioieral Ijee 
kindly mvitc<l ui lo fiit at hifi tabic at tlie hotel during our ttaj in 
Habftna, and tJib opportunity for frequent informal talks with him was 
of great help to me. 

In addition to Uic information he voluniarily gave mo, it famished 
a convcnioit opportunity to ask him the many <]ue.stions that suggested 
themadves b explanation of things seen and heard on our iripi throu^^h 
the country. I also uiet and spent considerable time with Consul Bricc 
at Matanias. and with Captain Barker, a stafid) ex-Confederate soldier, 
the mfucut at ^agia ta Grande, a friend of the Senator from Mississippi 
[Mr Walthall]. Mone of our repreflentaiives whom I met in Cuba are 
of my political faiifi, but tlicfe is a broader faith, not boun«ic(1 by pArty 
lines. They are all three true Americans, and have done excellent 
scn-fcc 

The Maine 

It has been siatcd ihal 1 said there was no doubt the Maine was 
blown up from the outside. I~hi5 is a mistake. I may have said that 
such was the general impression among Americans in Habana. In fact, 
1 have no opinion ahoiit it myself. anJ carefully avoided forminjj; one. 
J gave no aitentton to these out^iitie suimises. I met the members of the 
coLut on their boat, but would as soon approach our Supreme Court in 
regard to a pending case as that board. They are as competent and 
inistworthy within Ibe Jin« of their duly as any courl in llie land, and 
their report, when made, will carry conviction to all the people that the 
exact tniih has been stated jnst as far as i: is po?tstble to ascertain it. 
And until then surmise and conjecture arc idle and unprofitable. Let 
tis calmly wait for the report. 

SccticHS Visited 

Tliere are six provinees in Cuba, each, with the exce^inn of Malan- 
saa, extending Ihe wholr width of the island, and having sAwmt an rqual 
sea front on the north and south bofdera. Matanxas touches ih« Carib- 
bean Sea only at itn fioutbwe<i comer, bring ceparated from it el*ewhere 
by a narrow peninsula of Santa Clara Province. Tlie provinces are 
named, beginning at the west, Finar dct Rio, Haljana, Maianias, Santa 
Clara, Puerto Principe, and Santiago de Cuba. My observations were 
confined to the four w^cstem provinces, which constitute about one-half 
of the i^Uud, The two catteni ones are practically a\ the hands of the 
insni^^ts, except the few fortified town^. These two large provinces 
arc spoken of to-day as "Cuba Libre." 
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Habana, lire ginti dty anO c^ipitul of the islami. Is, in tlic c/c^ of 
the Spaniards and many Cubans, all Cuba, as mucli as Paris b France. 
Ilul having visited it in more peaceful times and seen its sights, itie 
lomb of Columbus, the forts — Cabana and Morro Castle, etc.— I did net 
circ to repeat lhi?i, preferrine trijw in the countn-. Everything seems 
to go on much as tisual tn Habana. Quiet prevails, and except for tlie 
frtHjuent iGc|uad« of «(ddiers marching to guard and police duty and 
their abounding pres«nee tn all public placc«, one sees litth* signs of war* 

Outside TlAbnnn all Is changed. It i<: not peace nor ts it war. It b 
desolation and distress, miMrry and starvation. Evcr^' town and village 
El surroimded by a "trocha" (trench), a sort of rifle pit, bu! constructed 
on a plan new to me. the dirt being thrown up on the inside and a barbed 
wire fence on the owterside of the trench, The*e Irodias have at every 
comer and at frequent tnten-als alon^ the sides wliat are tlicre called 
torts, but which are realty small blockhouses, many of them more like 
large sentry boxo, loojAoIed for musketry, and with a guard of from 
iwo to ten soldiers in each. 

The ptirposc of these trochas is to keep the rccoT>ccntrados in as 
well a» to keep the insurgents ouL From all the nurroundit^ country 
the people have been driven in to these fortified towns and held there to 
nibsist as they can. They are virtually prison yard$, and not itnlike 
one in general appearance, except that the walU are not so high and 
strong; but they suffice, where every point is in range of a loldier's 
rifle, to keep in the poor reconcentrado women aiH] children. 

Every' railroad station i^ vnthrn one of these trocha« and has an 
armed guard. Ever^' train has an armored freight car, loopholed fcr 
mtukctry and filled with soldiers, and with, as 1 observed usually, and 
was informed b always the case, a pik>t engine a mile or so in advance. 
There are frc<iuent hlockhou»es inclosed by a irocha and with a guard 
along the railroad track. Wiih this exception there is no human life or 
hjtbiiaikm between tliese fortified lownn and villages, and throughout 
the whole of the fotu western provinces, except to a very limked extent 
among the hillt where the Spanianlf have tiot been able to go and drive 
the people to the towns and btim their dwellbgs. I saw do house or 
but in the 400 milm of railroad ride* from Pinar rlrl Rio Province in the 
west across the full width of Habina and Matanzas provinces, and to 
Ssgua La Gran<le on the noKh sliore, an^t to Cicnfuegos on the south 
sborc of Santa Clara, except within the Spanish trochas. 

There are no domestic animals or crops on tlw ridt fieldi and pas- 
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turcs except such as are under guard in the immediate vicinity of the 
tDwiu. In other wonU, th« Spanisrdft hold In time four western prov- 
[ace» just what their army sits on. Every man, wOfnan> tm^ child, and 
every domotic aimiul, whertrvcr tlicir eoluinits lave reached, is under 
guard and within their so-called fortiScations. To describe one place 
is to describe aJl To repeat, it is neither peace nor war. It is concen- 
tration and de^obtioQ. This is the "pacified*' condition of the four 
\;TSlem provinces. 

West of Habana U mamly the rich tobacco country : east, so far as 
I went, a nigar regkm. Nearly all the sugar mills are destroyed 
between Habana ajtd Sagua. Two or three were standing in the vicin- 
ily of Sagua, and in part running, surrounded, as are the villages, by 
trocha^, and "fens'' or palisades of the royal palm, and fully giiarded* 
Toward and near Cienfuegos there were more mills ranning. but all 
wjtii ilie same proicction. It is said that the owners of these mills near 
Cienfuegos have been able to obtain special favors of the Spanish Gov- 
ernment in the way of a large force of soldiers, but that they also, as 
well as all the railmods, pay taxes to the Cubans for immunity. I had 
no means of verifying this. It is the common talk among thote who 
have better meaoa of kno>le<lge. 

7Ar RtconcaitroAos — Th< Country FcopU 

All the country people in the four western provinces, about 400,000 
in number^ remaining outside the fortified towns wlien Weyler's order 
was made were driven into tlicse towns, and these arc the rcconecn- 
trados. They were the peasantry-, many of them farmers^ some land- 
owners, others renting lands and owning more or less stock, others 
working on e«tale-s and cultivating small patches : and even a small patch 
in that fniitfiil clime will support a family. 

It is but fair to cny that Xh^ normal condition of these people was 
very different from what preraib in tliis country. Their standard of 
comfort and prosperity was not high mguured by ours. But according 
to their standards and requirements their conditions of life were sat- 
isfactor}-. 

They lircd mostly in cabins made of palms or in wooden houses- 
Some of them lia<l liouses of stone, the blackened walls of whicli are 
all that rem^n to show the coanlr>- was ever inhalMted, 

The first clau« of Weyler'i order reads as fi^tows: 
/ Ordtr and Command 

First. All tlic inhabitants of the country or outside of the line of 
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fortifications f>{ th« towns shall within tiM period of «ie^ic dajrs, 
concentrate thorrselTCfi tn th<^ towns occupied by the troopi. Any indi- 
vidual who. nflcr the expiration of this period, i» found h the utiinhib- 
ilcd pans will be considered a rebel and tried as mch. 

The other three sections fortnd tlic transponation of provisions 
from onr fawn to aT>o(h<r wrthoiit permiwHon of tlw' raililary auiliority. 
<ltr«a the owners of cattle to bring ihem into the towns, prc*wnb«r thai 
the eight days shall be counted from the pubticatton of the proclanation 
ill the head town of the municipal district, and state that if news is far* 
nUied of the enemy which can be made use of. it wtll 5er\-e as a "rec* 
ORimendatJott" 

Many, doubtless, did not learn of this order, Otliers failed to grasp 
its terrible meaning. Its execution was left largely to the ^trriltas to 
drive in all that had not obeyed, and 1 was informed tJiat in many cases 
the torch was apptie<l to their homes wjlli no notice?, and the inmates 
fled witJi such cloihiTir as the>- might have on, thctr utoclc and other 
belongings being appropriated by the guerrillas. When they reachtnl the 
towns ihcy vrerc allowed to build huts of paLiii leaves in the suburbs 
and vacant places within the trochas, and left to live, if they could. 

Their huts arc about lo by 15 feet in size, and for want of space 
are usually crowded together very closely. They have no floor but ihe 
ground, no furniture, ami, after a year'« wear, hut little clothing except 
svch stray substitutes as they can exlctnporize : and with large families, 
or more than one, in this lillle «|)ace, the commotte^i sanitary provisions 
are impossible. Conditions are tnunentiof tabic in this rcfpect. Tom 
from their homes, with foni earth, foul air, foul water, and foul food or 
none, what wonder that one*halt liavc died and that onc-quaricr of the 
living are so discanrd that the\' cannot be savcU? A (omi of dropsy b 
a common disorder resulting from these conditions. Little children are 
still walking about with arms and c)ie*^t icrribly emaciated, eyes swollen, 
and abdomen bloated to three times the natural site. Tlie physicians 
say these cases arc hcpek««w 

Deaths in the streets luvc not been unconimoci. I was told by one 
of our consuls that they have been fo«ind dead about the markets in the 
morning, where they had crawled, hoping to get some stray bits of food 
from the carVy hucksters, and that tlvcrc h.id been cases where they had 
dropped dead inside the market mrrouruietl by food. These pecple 
were independent and sdf -supporting before Weylcr's order, Tlicy are 
not beggars even now. There arc plenty of profcsfiioiial beggars in 
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every town amcng iht r^ular r«sidttiU, bul these country people, th« 
rcGonccntradofl. have no* learned Uie art. Rarely is a hand held out to 
you (or alms when going among their huts, but the sight of them maktf 
an appeal stronger than wordfi. 

Thr Hos(nUds 

Of these I need not speak. Others have docribed their conditions 
far better than I can- It i« not within the narrow limits of my rocab- 
ulary to portray it. I went to Cuba with a strong conviction that the 
picture had beer werdrswn : that a few ease* of elarvation and suffer- 
ing bad Ifkfpired and stimulateil the pT«&5 eorrertpondcfitft, and ihat they 
had given free play to a strong, natural, and highly cultivated imagina- 
tion. 

Before stanini: I received through the tnaP a leaflet published by 
the Ginstian l^Ierald, with aits of some of the sick and fr1ar\'ing recon- 
ccntrados, and took it witli me, thinking these mtist be rare specimens, 
got up to make the worst possible showing. I saw plenty as bad and 
wor»e ; many that should not be photocraphcd and ahwA^n. 

I could not believe that out of a popnialion of i ,Aoo,ooo, soo.oco had 
died within these Spaniel forts, practically prtson walls, within a few 
months pa5t front actual starvation and ditcanc^ caused by insufficient 
and intproper food. My inquiries were entirel>' oul&kle of sensational 
sourceSn They were made of our mrclical officers, of our consuls, of 
city alcaldes (mayors), of relief committees, of leading rncrcliants and 
hankers, physicians, and lawyers. Several of my informants were Span- 
ish born, but ctcpp- time the answer was tiat the case had not been 
overstated. What I saw I cinnot tcU so tliat others can see it. It must 
be seen with on«*s own eyes to he realiied. 

Thfi Lo<s Pasos Hoopital, in Habana, has been recently described 
by one of my eolteaguca. Senator Gallingcr, and I cannot ^ay that his 
pxture wa^ ovcr<]rani>, for evcu his fettile pen could ivot do tlial. But 
he visited it after Dn Leaser, ooc of Miss Banon's very able and 
efficient assistants, had renovated it and put in cots. I saw it whoi 400 
wotncn and children were lying on Ihc stone Roots in an indc<cnl>ablc 
state of emaciation and disease, many with llie scantiest covering of rags 
'-and such rags)— «ick children, as naked as ihcy came into llie world ; 
and the conditions m the otlicr rities are e%"en worne. 
Miss Barton and Her Work 

Miss Barton needs no indorsement from me^ I had known and 
etfeemcd her for mam- years, but had not half appreciated ber capa- 
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WUty and devotion to her work. 1 »p«iaMy tooked Inio her business 
meilKXis. tearing Uiat here wouM be the grcatcsl danger of mistake, 
that there might be want of system and waste atid extravagance, but 
found she couM teach me on Uiese points, I visited the warehouse 
where the supplies are received and distribiitcci : saw the methods of 
checktf^: vi»ted thl^ hr>«pital« efttahlivhed or organized snd supplied by 
her; saw the food distributions in stvera! cities and to^-ns, and every* 
tiling seems to me to be conducted in the be^t manner possible. The 
ample, fine warehouse in Habana, owne<I b)' a Cuban finii, is given, with 
a gang of laborers free of charge to unload and rcship supplies. 

The Oiildrcn's Haipital in Havana, a very large, fine private rcsi- 
dence^ is hired st a cost of less than $ioo per month, not a fifth of what 
it would command in this city. It is under the admirable management 
of Mrt Dr. Lesser of New York, a German lady and trained nurse. I 
saw the rapid improvement of the first childr<rn tnkcti there. All Mtf* 
Barton's assbtants seem exceDcntly fitted for th<-ir duties. In short, I 
saw nothing to criticise, but everything to commend. The AmcricaD 
people may 1>e assured thai tlicir bounty will reach the suflTereis with 
the least possible cost and in the best manner in evcT>- respect. And if 
our people could see a small fraction of tlte need, they would pour more 
"freely from ibcir liberal stores" than ever before for any cause. 

\V1ien will the need for this help end? Not until peace comes and 
the recovKentrados can so back to tlie country, rebuild their homes, 
rrclaim their tillage plot*, which quickly run up to brnih in that won- 
derful soil and clime, and until llicy can be free from danger of molesta- 
tion tn so doing. Until then the American people must in the mala care 
for them. It is true that the alcaldes, other local autliorities, and the 
relief commttiees are now ir>mg to do scmieihing, and desire, 1 belteve, 
to do the be^l they caru But the problem is beyxmd their means and 
capacity, anil the work is one to which they are not accustomed. 

General Blanco's order of November 13 last somewhat modifies 
the WcylcT ocdcr, but it is of little or no practical benc6L Its applica- 
tion 14 linijle<l to farm '*properly df fender!/' am! the owner* arc obliged 
to build *^centers of defense." Its excctrtion is completely >n the dis- 
cretion of the local military authoniics. and they know the terrible mill* 
tary cfficixmcy of Weylcr's order m strippmg the CDuntr^' of all possible 
shelter, food, or source of Informaiton for an insurgent, and will be 
ikiw to surrender this advantage. In fact, though the order was issued 
iotir mombf ago* I saw do beneficent results from it worth mentionittg. 
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I (lo not impugn General BI^k-o's ntotivr^, aiiU believe tiliii U> be an 
ainlablc gentleman, and that he would be glad to relieve the coadiiion 
of the recoiicetitradod if he coulcl do w> without io$s of any itiilitarr 
advantage; but he kno^^ that all Cubans arc insurgents at licart, and 
nt>nc now under militar)' cDnlrol will be allowed to gx? oiil from tLnder it. 

I wish 1 iriichl speak of the countf7'^f its surpjisjituj^f ridinfiis, 

I have never seen one to compare with it. On this (>oitit T agree with 

Columbuit, and believe ever>'One between hie time and rntne must be of 

the aanie opinioa. It ia indeed a land — 

Wljtre every pmnpect plotMS 
And only man is vi]c> 

Th^ Spaniard 

I had little lime lo study the race question, and have read nothing 
CXI it, so can only give hasty impresskms. It ift said that there are nearly 
200,000 Spaniards in Cuba out of a total population of 1,600,000. 'Iliey 
live principally in the towns and citiex The small shopkeepers in the 
tovms anci their clerkv are nK)stIy Spaniards. Much of the bf)^ bu»- 
ncs^ too, and of the property in the cities, and in a less degree in the 
country, tt in their hand«. Tliey havt an eye to thrift, and aa every* 
tiling possible in the way of tmde and legalised monopolies, in which 
the country abounds, 13 given to tlietn by tlK Government, ii:any of tlietu 
acquire property. T did not learn that the Spanish restdcnls of the inland 
had contributerl largely in blood or treasure to suppress tlie insurrection. 

The Cuban 

There arc, or were before tlie war, about ijooojooo Cubans on the 
island, 200,000 Spaniards (which means those bom in Spain), and lesi 
thar half a million of ne^oes and mixed bloods. The Cuban whites are 
nf pure Spanisli blood and, like the Spaniards, dark in complexion, but 
oftener lig^it or blonde, to far a* I noticed. The percentage of colored 
to wliiic has been steadily dimintshinf- foe n«>re titan 6fly years, and is 
rot now over 2$ per cent of tlie totaL In fact, the number of cokireil 
people has been actually dimini»^hing for nearly iliat time. Tl>c Cuban 
farmer and Uborer i* by nature peaceable, kindly, gay, hospitable, light- 
hearted, and improvident. 

There is a proverb amoni; the Cubans llmt "Spanish bulls cannot 
be bred m Cuba" — that is, that the Cubans, though they arc of Spanish 
blood, arc less exdtable and of a qaicter temperament. Many Ciiliai^^ 
vbom I met spoke in strong tenns against the bull fif:hts; that it was z 
brutal Utstituticn, introduced and mainly patronized by the Spaniards. 
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One ihiiig Uiat was new lo mc was to learn the superiority of Ibc well- 
ttKk> Cuban over the Spaniard in the maUer of education. Amon^ 
tbosc in good circumstances there can be no doubt that the Cuban b 
far superior in this respect. And the reason of it is easy to »ee. They 
have hecn educated in England. France, or this country, while the 
Spaniard has such education as hh own country fumi^hcf . 

TAr Negro 

The colored people teem lo me by nature quite the equal mentally 
and physically of the race in thi-i country- Certainly physically they arc 
by far the larger and stronger race on the island. There is little or no 
race prvjudtcc, an<1 this has <loub<lesft bc^ greatly to their advantage, 
Eghty-five j-caf» ago there were one-half a$ many free negroes as 
slaves, and this proportion slowly increased until emancipation. 
The Miiitary Situation 

It is said that there arc about 60.000 Spanish soldiers now in Ciilia 
fh for duty out of (he over 2CO/>oo that have been «ent there. The rc^t 
hive died, have been &enl home sick, or are in hospitals, and some hav« 
been killed, rotwithMandtng the o^lal reports, Ttic) arc conscripts, 
many of tliem very yoimg. and gaierally small men- One hundred and 
thirty pounds is a fair estimate of their average weight. They arc quiet 
and obedient, and if well drilled and led. I believe would fight fairly 
wdl, but not at all cqtLal to our men. Much more would depend on 
the leadership than with us, I'ht oiGcer must lead well and be one in 
whom they have confidence, and this applies: to both sides alike. As I 
saw no drills or regular formacion. t inquires! about them of many per- 
sons, and wan informed that they had never seen a dritl. 1 saw perhaps 
10,000 Spanbh (roups, but not a piece of artillery or a tent. Tlicy Bve 
in barracks in the town>, and are !«eldom out for ntore than the day. 
returning to town at night. 

'l~he>' have httle or f>o equipment for supply trains or for a field 
campaign sttch as wc have. Their cavalry horses arc scrubb\< little 
nttiTc ponies, weighing not o^^er 800 pounds, tough and hardy, but (or 
the most pan in wretched condition, reminding or>c of the mounts of 
Don Quixote and his squire. Some of the officers, however, have good 
horses, mostly American, I think. On both sides eavalr>' is considered 
the favorite and the dangerous fighting ann. The tactics of the Span- 
ahy as described to me by ej^ewilnesses and participants in soviv of their 
battles, is for the infantry, when threatened by insurgent cavalry, to 
form a hollow sqtxarc and fire away ab libitum, and without ceasing 
ontil time to march back to lown- 
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It <Ioes not seem to have entered the minds of either aide that a 
good inf^intry for^ce can take care of itM*H and repulse anywhere an 
equal or greater number of cavalry, and there arc everywhere positions 
where cavalry would t>c at a disadva]]t;ij{c 

Having calleil oh Governor and CapEain^General Blanco and 
received his courteous call in return, I could not with propriety teeW 
communication widi insurgents. I had plenty of safe oflfers of safe con- 
duct to Gomez'5 camp, and was told that if I would write him, an answer 
would he returned safely within ten diys at most. 

T WW firvrral who had visited the insurgent camps, and was sought 
out by an insurgent fidd officer, who gave me tlie hest mformation 
received a* to the insurgent force. His statement* were moderale, and 
i was ciedibly iufuniici) that he wm entirely reliable. He cl^itnetl itiat 
the Cubans liad about 30,000 men now in the field, some in every prov- 
ince, but mostly in the two eastern pn^vinces and eastern SantA Chra, 
and this statement was corroborated from other good sources. They 
haver a force all the lime in Hat^aua Province itself, organized in four 
small briG:ades and operating in small bands. Ruiz was taken, tried, 
and shot within about a mile and a half of the milroaH and about fifteen 
miles out of Habana, on the road to Matanxas, a road more traveled 
than any other, and which 1 went over four timcii- 

Arrangtiren was 1<il1ed about three miles the other side of the road 
and about the same distance, fifteen or twenty miles, from Habana. 
Tliey were welt armed, but very poorly supplied with ammunition. 
They arc not allowed to carry many cartridge*; sometimes not more 
than one or iwo. The infantry, especially, are poorly chd. Two -imall 
squad« of prisoners which I saw, however, one of half a doren in the 
streets of Ilabana, ami one of three ou the fars, wore better clodics 
than the average Spanish soldier 

Each of these prisoners, though surrounded by guardSr was bound 
by tile arm and wrisu by cords, and they were a[l tied together by a cord 
running along the line, a upecimen of the amenities of their warfare. 
About onc-lhird of ihc Cuban army are eolorwl, mostly in the infantry', 
as the cavalry funjishcd their own horses- 

This ticM officer, an American from a Southern State, spoke in the 
highest terms of the comdtict of these colored Aldiers; that they were 
as good fighter* and had more endurance than the whites; eotild Iceep 
up with the cavalry on a long march and come in fresh at nighL 
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The FoHHciU SUitatioH 

The dividing: lines between parties are the most straight and 
dear cut that have ever come to my Icnowl^gc. 'Hie division in our 
war was by no means so clearly defined. It i» Cuban agaiiutt Spaniard- 
It is practically tbc entire Cuban population on one side and the Spanish 
army and Spanish citizens on the other. 

I do noi count the autonovntsts in th« division, as they are so far 
too inconsiderable in numbers to be worth mentioning. General Blanco 
filled the civil ot&ccs willi mefi who had been autonomists and were MiQ 
classed Rf melt. Bui thi.* march of events had satisfied most of them 
that the chance for autom>niy came too late. 

It falls as talk of compromise wtiuld have fallen the last year or two 
of our war. If it succeeds, it can on!y be by armed force, by the triumph 
of the Spanish army, and the success of Spanish anus would be easier 
by Wcyler's poUcy and meUiod, for in that the Spanish army and people 
believe- 
There U no doubt that General Blanco is acting in entire good faith ; 
that he <ie5ires to f^ivc the Cubans a fair measure of autonomy, as 
Campus did at the ckjse of the ten-year war. He has, of course, a few 
personal followers, but the army and Spanish citizens do not want genu* 
tne autonomy^ for that means government by the Cuban people. Ard it 
1* not Jitrange that the Cubans say it comes too late- 

I have never had any communication, direct or indirect, with the 
Ctiban Junta in this country or any of its members, nor did I have with 
any of the jimtas whieh exist in every eity and large town of Cuba. 
None of ihe call* I made were upon partie* of whouc s^Tn^thics 1 had 
the least kDowlcdge* cxcepl that I knew some of them were clashed as 
autOTiomUta. 

Most of my Informants were busines^ men, who had no si4ks and 
flarely expressed themselves. 1 had no means of guessing in advance 
what their answers would be, and was in most cases greatly surpnsed 
at their frankness. 

I inquired tn regard to autonovny of men of wealth and men as 
prominent in bw^iness as any in the cities of Mabana, Mataiucas, and 
Saj^a, bankers, merchants, hw^-ers, and autonomist ol^ictals, some of 
ihctn Spanish bom Imt Cuban bred, one proniinenl Englishman, several 
of tlicm kmiwn as auiunufnists, and levcral of tliem telling ntc ilicy wtrt 
still believers in autonomy if practicable, but without exccpticn they 
replied that it was "too btc" for that. 

X. It. 
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SoBic favored a United Siatc< protectorate, some annexation, some 
free Cuba; not one lias been counte<i favoring the insurrection at first- 
They were business men and wanted pcicc. but said it was too late for 
pcac^ und^ Spanish sovereignly. Thcj' cliaractcrijed Wcyler's order 
in far stronger terms than I can. T could not but conclude that yoti do 
Dot liavc to scratdt an aulononiist very deep to find a Cuban. Tticre Is 
soon to be an election, but erery polling; place must be inRide a fortified 
town. Such elections ought to be safe for the ''ins.'* 

I have endeavored to state in not intemperate mood what I sair 
and heard, and to make no argument thereon, but leave everyone to 
draw hi.i own conclusions. To me the stron^e-Ht appeal is not the bar- 
barity practiced by Wcyler nor the loss of the Maine, if our worst fears 
should prove true, terrible as arc both of the«e incidents, but the spec- 
t*clc of a million and a lialf of people, the entire native population of 
Cuba, slniggling for frcctloni atnl drlivcrancc from tlie worst niiJ^fOv- 
emment of which I ever liad knowledge. But whether oiu* action ought 
to be influenced by any one or all these thui^, and, if so. how far, is 
anotlier question. 

I am not in favor of annexation ; not because T would apprehend 
any particular trouble from it, bul because it is not wise policy to take 
in any people of foreign tongue and training, and without any stnvig 
guiding American element. The fear that if free the people of Cuba 
>v<Mild be revolutionary i» not so well founded as has been supposed, 
and the conditions for good self-government arc far more favorable. 
The large number of educated and patriotic men, the great sacrifices 
they have cndur<xl, the peaceable temperament of the people, whites and 
blacks, die wonderful protperity that wouki surely conie with peace and 
good home rule, the large influx of American and English immigratiort 
and money, wxnild all he strong factors for stable institutions. 

Bui it is not my purpose at this time, nor do I consider it my prov- 
ince, to suggest any plan. I merely ]i]>eak of the yymptOfnv as I saw 
them, but do no* undcrrakc to prescribe. Such remedial steps as may be 
required may safely be left to an American President and the American 
people- 
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F. H. Sawyer was British consul in Manila and a resident there 
for some fourteen vears. 



PROSPECTS IN THE PHIUPPINES 

The commercial prospects of the islands are ^cat, even if we do 
not instantly take for gospel the fairy tales we are told about Manila 
becoming the centre of the trade of the Pacific. There can be no doubt 
that if peace and an honest administration can be secured, capital will 
be attracted and considerable increase in the export of hemp, tobacco, 
and sugar will gradually take place as fresh land can be cleared and 
planted. As I have elsewhere said, the Philippines in energetic and 
skillful hands will soon yield up the store of gold which the poor Span- 
iards have been so mercilessly abused for leaving behind them. But 
the Philippines are not and never will be a country for the poor white 
man. 

A white man cannot labour there without great danger to his health- 
He cannot compete with the native or Chinese mechanic, in fact he is not 
wanted tHere at all. For my part, I would never employ a white man 
there as a labourer or mechanic, if I could help it, more especially an 
Englishman or an American, for I know from experience what the 
resi:lt would be. As foreman or overseer a white man may be better^ 
according to his skill and character. 

Nov^- let me, as sochi as possible, expose the absurdity of a mis- 
chievous letter, which I fear may already have done much harm, but I 
hope my warning may do something to counteract its effects. I quote 
from the Blue Book so often mentioned : pp. 330-1. 
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Mr. Wn>LiA%fs /<? Mr Day. 

U. S- S- Baltimore, Manila Bay, 
yi*;^ znd, 1898. 



« * • » 4 • 

If long occupation or possession on the pan of our government be 
con$i(Iefe<tt 1 believe early and strenuous efforts should be made to 
bring here from the United States men and women of many oocupa* 
%iot\» — mechanics, teachers^ ministers, shipbuilders, merchants, eleclrE- 
ciaiis, plumbers, drug^gists, doctors, dentists, carriage aiid harness 
nukcrd, fltenogrsplicrs, typewriters, photographers, taHors, bladcsmiths, 
ard aRmt^ for cvpnrtinff, and to ifitTO<!itce Amcncan prwluds, nattiral 
and artifictal, of many classes. To all ?iuch I pledge every aid. and now 
is the time to start Good government will be easier the greater the 
inBux of Americans. 

My despatclies have referred to our present percenlage of export 
trade. If non- our eTcporta come here an htcrstate. duly free, we have 
pnciical conirol of PhtlippuK trade, whicli now amounts to man/ 
millionit, and because of in^raftin^ of American eneri^^ and methods 
upon the fahu!ou<t natural and productive wealth of these islands, can 
aiid probably will be multiplied by twenty during the coming twenty 
jcars. All this tncrcmcnr should come to our nation and not go to any 

ottier. 

* ■ ♦ * * 

T hope for an influx this year of 10,000 ambitious Americans, and 
aO can live well, become enriched. . . , 

(Signed) O. R WTUJAMS. 

I venture to »y thait the man who wrote this astonishing letter, 
taking upon himself the rcsporsibilily of advismg ''early and aircnuoua 
clTons" to send frocn the United Sutcs thousands of men and vromcn 
of many occupations to Manila, and of assuring them that '*atl could 
live well and become enriched/' knew iKXhing at all about the state of 
the Philippine Inlands, and is a most unsafe guide. 

What on earth would all these tradespeople find to do in the islanda ? 
Where could they be housed ? How could they l*c :iupiM>ilcd ? If ilicy 
came in tiutnl>ers, tlw doaors and druggist5 might indeed ftnd full 
employment prescribing and making up medkme (or the many sufferers 
from tropical ailments, especially the t>-phoid fevers, that would aUacV 
the cmaccUmatised immigrants, and the minitter* could earn their daily 
tread by reading tlie burial aervice, whilst llie typewriter* would be 
busy typing letters to friends at home announcing the dcitlw that 
occurred; and warning them gainst coming to starve in Manila. But 
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I defy an>'on« to explain how the shipbuilders, elcctricUns* pittmbeiv, 
lailor» uid bUckiinith» are bo mAt: a livitig. As regards merchants or 
sf^!s for exportii^, I may say that Amehcuis have not been very suc- 
cessful in Manfa in this capftcity. The great and influential firm of 
Russell & Sturgis came to prief through over-trading, and another 
notewonhr firm, Me**rs. Pcele, Hubbell & Co,, failed from rash *peeu- 
lationa in iUfr^^r, and not from any perAectitionii by (he Spanish atithori* 
ties, at has been fali^ly rotated tn a m:isazine article. I speak with 
Icnowledge on the matter. a5 I was well ac<|uainted with this itrrn, hav- 
big been llieir consulting engineer for llic coiistruciion of tlw slipway 
at Canacao for which tliey were agents. T think it only right to say 
that tJie penllcmen who were heads of these Aimcrican firms were 
worthy upholders of the hiRh reputation of their couniry. They failed, 
but no imputations re^ed on the characters of the partner?, and I have 
always heard theni sfkoken of with great respect, cspectaOy amongst 
the natK'es. 

Tlnse of them who were petsoffiatly Ifnown to me were men who 
invariably showed every courtesy and consideration to all who came in 
contact witit tlicm. whellicr Europeans or natives. Notwitlistandinf; 
their misfontmes they were a credit (o their counlr}', and they did a 
good deal (ovrards Uie development of the trade in the PliilippiDes. 

I believe that the estates of Russell & Sturgis when realized, paid 
an their liabilities tn full, and besides left considerable pickings in the 
hands of the liquidators and their friends. Two or three firms were 
bailt up otit of their nnns. Some Chinese half*castes and natives had 
received heavy advances frorn this firm, cipecially about Molo and 
Yloilo. One well loiuwn milividual had received ^Oojxx}, and when 
summoned before the court he clainicd the benefit of the "Laws of tbe 
Indies," by which his liability wa* limited to $$. The judge, however, 
ordere<l him to repay the principal cl llu rate of c dotlar a month! I 
bad thiA mformation from the judge himself. 

Curiously enough. American nicrchants have been equally unsuc- 
cessful in other parts of tl>e far East Many will remember the ^Inre 
of Messrs. Oliphant & Ca, the great China merchants, agents for llie 
American Board of Missions, notwithslaniJii^ their desperate efifort to 
retrieve titeir po&ilian by reviving the coolie trade with Peru, and in 
later days Messrs. Russell & Co. of Hong Kong at^ come to grief. 

I can give no explanation of the reasons for these four great fall- 
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nrcfj but I conj«ture (hat all these firms were in loo much of a hum-, 
and tried to 'hustle lf:e East." Yet in face of this calamitous experi- 
ence, Oscar F- Williams advises more to come ^'pledges every aid." and 
predicts that "trade can, and probably will, be mulliplied by twenty 
dtirinfi: the coming twenty yrar*," 

For my part, I should think tl great prpgre^c if the expom and 
imports of the Philippine* could be doubled in twenty years. Tlie idea 
of sending: plumbers to MaiiiL-i where lead pi]>e^ are not uxed, is a com* 
tcatity only matched by the suggestion (hat tailors arc wanted amongst 
a population dressed In cotton iliirlj and trousers, and when: the white 
people wear vcranda-madc while duck suits. 

Both notions are more suitable for a comic opera than for an official 
document. 

There is only one more parajirTaph in this letter that I need com- 
ment or. 

Mr. Williams *Ays; "Good govcmmenl will be easier, the greator 
the inllux of Americans." 

To those who know the East there Is no necessity to argtK on this 
point I therefore state dogmatically that the presence of white settlers 
or working people in the islands would add enormously lo the diffiailttes 
of government. This is my experience, and during the Spanish admin- 
istration it was generally admitted to be the case. 

In British India the ^venuncnt does not in the least de^ee favour 
die immigration of Rrili^h workmen. Tlie only people who are reet^<' 
nbe^ u useful to ihM country arc capitalists and directors of agricul- 
tun! or industrial i-iiteri)rise% 

A large number of American mechanics turned loose amongst the 
population would infallibly, by their contempt for native customs, aiid 
iheir disregard of native feeling, become an evcrlastins: source of strife 
»nd irexation. Impartial juMice bctwc-cn the partiev would be unattain- 
«tde; Uie wliiics would net submit to be judged by a native itugistratc. 
and the result would t>e a war of races. 

It may be taken as probable that there is'no crime, however hein- 
ous, that could be covnmitted by an American upon a native, that would 
involve llie execution of the death penalty on th* crinunal. On the 
other hand, I can quite believe that natives laying their liAnds upon 
Americans, wliaievcr the pro^-ocaiion, would be promptly tumged, if 
they were not shot down upon the spot. Ttic natives, it shouki be r^ 
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iiwnd>cf cd, are rcvcngcfal> and will bide their lime ; cilbcr to use the 
bolo upon one wIk> ha& ofToiJed titan, lo bum tluwn his hoiuc, set 
fire to his crop, or put a cfx>w-bar m amongst his machinery. I fear that 
Amerkan bnisqueness and impatience would ofien lead to these savtgc 
reprisals. 

I think, therefore, that the American Acbnini.«trat»on of the PliilifH 
pines should be empowered to prevent or rx^n^^^l^ ^^ immigration of 
impocuntouj^ Amrrican^ or Kurojv^n*; whose prcwnce m ihe T<lflnd« 
must be extreraeJy prejudicial to the much-desired pacification. No, the 
poor white b noi wanted in the Tftlands, he would be a cune, and a 
residence tlicrc would he a ctirse to him. He Mx>uld decay morally, 
mentally, and phyMcally. The gorgeous £a«t not only deteriorates the 
liver, but where a while nun lives long amongBt natives, he suffers a 
gradual but complete break-up of the nervous system. This pectiliarity 
manifests itself amongst the natives of the Far East in the curioiu 
nervous disorder which is called niali-mali in the Philippines and sakK- 
btah amongst ihr MaUvK of the Peninsula anil J;iva. Tt «eemii to be 
a weakening of the will, and on being startled, the sufferer entirely loses 
self-control and mniates the movements of any person who attracts hb 
altention. It is more prevalent amongi^t women than mciu I rcnicmticr 
being at a performance of Chiarini*s Circus in ManiLi, when General 
Wcjicr ard his wife were prejcnt- 'ITic down walked into the ring on 
his hands, and a skinny oM woman amongst tlie spectators who nif* 
(ered from tlic mali-mali at once began to irattatc him with unpleasing 
results, and had to be forcibly restrained by (he scandalised bystanders. 

Running amok marki; a climax of nerve di*ttifbatjce, when the saf* 
fercf , instead of committing suicide, prefers to die killing others.. 

He tmully obtains hb wisli, and is killed without compOBOioo, 
like a mad dog. 

Ucth natives and white residents are at times in rather a low oon- 
dttinn of health, and if after exerci^ or labour they fail to get tbetr 
meal at the proper time, when it eome» they eaniK>t eat- In tta lighter 
foim this is called desgona or k»s of appetite, but I have seen natives 
collapse under stKh circtunstaiices with severe lieadache and dtiQi. 
This more serious form is known as trarfoso df hambrt, and b some- 
times the precursor of ferer and nervous prostration. 

The Roman Catholic Churdi has had the wisdom to recognise and 
make allowance for the liabitily of re^Ulaits and natives of tlie PtUlip- 
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pines to this serious disorder, and has relaxed the unial rules of fart- 
iogt as being dangerous to hcaltlu 

Amon^t the Europeans who have been loni; tn the Islands, many 
Art «aM ta he "diiRa^lo/' a term I can oiity render irto Engluli by the 
slang vrtjrd crocked. This occurs more particularly amongst those who 
have been ifiolatcd amongst (he natives. 

It is not cisy to account foTr hut tlic £act is undeniable. I have 
heard it ascribed to "tcfluric influence/* but that is a wide and vague 
expression. Perhaps the explanation may be found in the extreme vio- 
lence of the phenomena of nature. 

The frcijucnt earthquakes, the almott conttnuou» vibration of the 
soil, the aure^infipiring \'olcan]C eruptions, with thtir sooty blade palls 
of a*h Harkming the sky for days together, over hrnidr*^!* nf miles, the 
frigluful detonalToni;, the ear-4pliltinfr thunder, the devaelaling rage of 
Ihc t^-phoons, the saturated atmosphere of the rainy Ka^on. and the 
hot dry winds of Lent, with the inevitable confla^ations, cotttbinc willi 
depres^mg surroundings and anxieties to wreck the nerves of all but the 
strongest and nio<t <!etermbicd natures, ff to all this the wliite resident 
or sojourner in the Philippines adds the detestable vice of intemperance, 
or even indulges In a liberal consimiption of fipirits, then instead of 
merely shattering his nerves, he is likely to become a rasinK maniac, 
for it takf« miirh !es* whifWy to bring on delirium tretnenn there, than 
it docs tn a temperate climate. 

Long sojourn in some other lands appears to act in a different 
cnaniKT. In tropical Afnca it seems to be tlie nioraUbalance that b losL 
The consrience i* blunted ff not destroyed, the veneer of civilisation is 
stripped ofT, the white man reverts to savagery, Tlie senselcM cruelties 
of Peters, Lothaire, Youlct, Oianoine, and of some of the outlying offi- 
cials 01 the G»igo Free State are not mere coincidences. They nmst 
be ascribed to one common cause, and that is debasement by environ* 
Rient. Tlie moral nature nf a whit«- m»n teem* to become contaminated 
by long bolation amongst savages as surely as the physieal liealth by 
living amongst lepers. 

If a poor while nian wishes to sink to the level of a nati^-e, he has 
only to ntarr>- a n^ttive woman, and hi^ object will be fully attained in 
a few years. But he will lind it ver>* much to his pecuniary interest, 
for she will buy cheaper and sell dearer than he can, and will manage 
his house and his buuness too, most economically. Some of ber rela- 
tions will come and live with him, so that he will not feel lonely, and 
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a half-caste family wi!l grow up rouiul about him, lalklng the dialect of 
their mother, which he. perhaps, docs not und^rsUikcL But if the poor 
white maji tak<^ out a white wife, he will probably have tlie pain and 
distTejj of seeing her fad« away under tlie severity of the climtte. 
which his means do not pcmik htm to altcviatc* White women suScr 
from the heat far more tlian men. Oiildrcn cannot be properly brought 
up tJ*erc after the age of twelve- They ruust eitlier he sent home to be 
educated, or allowed to deteriorate and grow up inferior to their pa- 
rents in health, strength, and moral fibre. When I think of these things, 
I (eel amazed at Ocar F, Williams' presumption in wrilinE; that letter, 
1 hope thad not many have taken his advice, snd that any who hare will 
call on him to fulfil hi^ impmrlmt pledgee. 

However, now I have done with the poor white man- Capital is 
the greatest necessity of the Philippines, The labour is there if Gen- 
eral Otis and McAnliur have left any natives alive. 

More banks are wanted- At present there art three important 
banks in Manila, and two of tliem have branches in Ytoilo. The Hong 
Kong and Shanplui Banking Corporation has the largest resources; 
next comes the Oiartercd Bank of India, Australasia, and Otina, and 
lastly the Banec* Cspafiol Filipino. The first two give the most perfect 
faciSties for business. I was only interested in tmpofting. but certainly 
nothing more could be desired by an importer than their system of 
opening credits against shipping documents ; for practically he only had 
to pay for the gocxls when ilicy arrivcil in Manila. All tl^r business 
was done in the most expcditiouE manner, and I could suggest no im- 
prmTmenl on their metho*!*- 

The Banco Espoiiot Filipino was in a measure under government 
control, iU procedure was consequently very skiw, and its ways thc«e of 
bygone days. 

These banks, however, dM nnt advance money tn enhivatorfi to dear 
lands, plant crops, or erect inacliinery, as the returns are too slow, not 
to say doubtful Yd this is what is wanted; banks in ^fsniU and the 
chief towns that will advance money for such purposes, under the atlrice 
of expcns pcr^onaUy acquainted with the cultivators and thdr lands. 
Such a business certainly requires great intelligence and discermnent. 

Still there Is a future (or Kuch banks, for ^ricuhurists havt to pav 
enonnous rates of interest and commissions for money to carry on 
theEr plamations. Sudi banks cotikj also finance timber^cutlers, gold 
miners, and other bona M^ workers^ 
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Amonf^ tbe enterprises I have recommended wbcn writing about 
the Pampangos, and others cnga^ in planting stigar-cant, I* Ihc e^ 
tablUhtnent of central sugar factories in suitable localities. Such imdcr- 
taldngSr judiciously admimstcred, would have every prospect of success. 

There is also room for pafwr-mills, rice-millf, cotton-milU, and 
saw-mills, but all these, especially (he last, need careful consideration 
for the selection of the locality where they are to be placed. The maiui* 
facttire of various kinds o£ leatiicr could be greatly extended and im- 
proved. There is employment for more coasting sieamers and «lioon- 
ers. The latter and hulls of small steamers can be built in tiie country 
from the native timber. 

Although the development of means of cocnmutticatioa is all- 
important, it is evident from the conficruratton of die Archipelaf^O that 
no great length of railway is required, nor would it pay to construct 
them in so mountainous a country. Water-carriage is all-important. 
Id Luzon a line of railway might be made from Manila to Batangas 
with a branch into the Laguna province- It would traverse a fertile and 
thickly^populated country. 

A short line of railway or electric tramway from near Siniloan on 
the Lake to the Pacific would be most useful in giving access to and 
(leveloi»ng the eastern coast, or contra costa, as it is called. ThU ccost 
is very backward in every way, indeed from Baler to Punta Escarpada 
on its extreme north, it is quite unknown, and remains in the posses- 
sion of the Dumagas, an aboriginal tribe of heathen cavagei of low 
type, jcU as at the time of the Spanish conquest ; and it would be worth 
while to study the question of cutting a ship-canal throujj^ this narrow 
atrip of land if ihc muutli oould be protected from the Pacific surf. 
There is also Bishop Galaza's project that mt^t be revivedt that of cut* 
ting a car-al for country craft from Pasacao in Camarines Sur to the 
River Vicol. In Xegros and Panay some sbort tinefl from die ports 
through the sugar lands might pay if constructed very economically. 

Trantways belween populous towns not far apart in Luzon and 
Panay would probably pay very well, as the people are fond of visiting 
their frieiKls. 

It will probably be many years before Mii>danao will be in a posi- 
tion to warrant the construction of railways. T1»e island has relapsed 
into barbarism as a consequence of ihe withdrawal of the Spanish gar- 
risons and detachments^ at»d of nearly all the Jesuit missionaries. 

It couM. however, give employment to a flotilla of small steamers 
and sailing vessels on iu northern and southern coasts. 
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Sudi I* my optnton in brief upon ihc ponsibititics of tht develop- 
ment of industries and eommcrce- 

That the commerce of the Ulatid^, «ow mainly Bntish, wiD ulii* 
mately pass into American hands, can scarcely b« doubted. Thi^ are 
not yet firmly seated in power, but their attitade to British and foreign 
linn» 15 already suffioently prvmounc^d to a!k>w an observant onlooker 
to make a forecast of what it will be later on. 

Dominating Cuba, holding the Philippines, the Sandwich Islands 
and Porta Rico, the jVmcricars will control the cane sugar tradc^ the 
tcbaccD trade, and the hemp trade, in ad<lition to the vast branches of 
production the>- now bold in their hands. 



UFE AND CHARACTER OF THE TAGALS 



The mofit important race tn the Arctitpelago is the TagaJ. or Ta- 
galog, mha^itng Central Luzon, indttdincr the folbwmg provinces; 

Batangas, Bulacan, Bataan. Camarines Korte, Cavite, Lagima, 
Manila, part of Nuev-a Edja and Tayabas, the districis of Infanta, 
Morong, and part of Principe* also the Island of Corree>dor and the 
coast of Mindoro. They probably nttmbrr about one million five hun- 
dred ihoQsand souls. 

Antonio de Morga, in his work "Succfiot dc Philipinas," says (p. 
126) ; '*Tbc women wear tlic biro and saya, and clialiu of gold upon 
their necks, also bracelets of the same. All classes are very clean in 
their persons and clothing, and of good carriage and graceful (de bnin 

They are very careful of ihrir hair, Vi-^iing it with gogo and 
anointing it with ajonjoli oil pcrCtmnd with musk. 

In the "Relacion de las Isla* Philipinas," 1595 ( f), tl>e anonymous 
aatlior said of the Tagahi : '*The people of this province are the best 
of all the Ishnds, more polite, and more truly our fricods. They (fo 
more clothed than rhe otiiers, tlie men as well as the womeiL Thry sre 
light-coloured people of very good figuroi and faces, and like to put on 
many ornaments of gold, which ihey have in great abundance." 

In other req>ects» howe\'cr, they seem, from the same author, to be 
less worthy of praise, for he goes on to tdl tu : "When some prndpal 
man died, in vengeance of his death they cut off many head^n with 
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which Uk^v made maxty fcaM^ and danct^. . . . They had their 
tiouses full of wood aiid sionc idols, which they caile<] Tao-tao and 
IJchac, for temples they had none. And they said ihat when one of 
their parents or children died the soul entered into one of these idols, 
and for this they reverenced them and beeped of Ihcm life, health, 
and riches. They c^led these idols anitos, ar<l when (hey were it! they 
drew lot* (o find which of thc« had given them the itlnew, and then 
made great sacriSces and feasts to iL 

"They vror^hippcd idols which were catled Al Priapo Lacapatt, 
MeUjpa, but now, by tlie goodness of God, Ihey are enlightened with 
tl»c grace of the Divine Gospel and adore the living God in sfwril." 

The old writer then remarks on tlie clevcnicss and $harpne«i of 
the boys, and the ease with which they learned to read and write, sing, 
play, and daiice. 

This characteristic appears general to the Malay race, for. speak- 
ing of the Javanese, Crauford says: "They hive ears of remarba^lc 
delicacy for musical founds, are readily taught to play upon any inatni- 
mcnt ihc moot difficult and complex airs," 

According to Morga, at Ihc time of Uk Conqunt, the TagaU wrote 
their language in the Arabic language. He says : "They write well in 
these Islands ; most people bo4h men and women, can write. This tends 
to shoH' \lm the equality of the sexes, whidi I shall refer to later, has 
been customary from ancient times." 

ToQias de Comyn ( tSio) says : 

Thff population of the capital, in consequence of its continual covn- 
munication with the Cliineie and other Asiatics, with the sailon of 
different nations, with the aoldier>, and with the Mexkao convicts wlio 
are generally mulattocs, and wlto arrive En some number every year, has 
come to be a mixture of all the bloods and features, or otherwise a 
degeneration of tlie primitive race. 

At Cainta. on a branch of the Pasig, the natives are darker, talkr, 
awl of a different type. This is accounted for bj the fact that, in 1762- 
l>j, durinf: llie English Invasion, a regiment of Madms Sepoys, occu- 
pied the town for many montlis, Icmg enough, tn fact, to modify the 
native type to si>ch an extent aw to be pbinly visible 1 35 years later 

Crauford says that some Christian tnhabUaota of Tcmatc follo«-cd 
their priests (Jesuits) to l-uzon when the Spaniards were driven out 
Of Molttcas b>* the Dutch in 1660- Tbcy were located in Marigoncbn. 
There is now a town called Tcmatc between Marigocdcm and tlie sea^ 
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Dear Punii Rc^ingia. But, with the exception of t!ie captui and these 
two plac4:5, 1 think the TjLgals liave not jfrcatly altered ta physical char- 
acteristics since the Conquest— notwithstanding Ratzei's statement that 
"Spanish-Tajral half-breeds in the Plittippines niay be numbered by the 
hundred thousand." w^ich I consider erroneous. 

Thir fad is, that ivhi*rcver a limill miTnhtf of mal« Europcsuift live 
unoii^ a native race» the effect on the type ts smaller tlian may be sup- 
posed, and what there is becomes obliterated or disseminated in course 
of tlme^ Colour may be a little aiterefl. but all the other characteristics 
remain. The mesiizas arc not so prolific as the native women, and not- 
withuanding Jagor's assertion to the contrary, tlicy often tnairy natives, 
and especially if their father has died while they were young. 1 kiww 
in tlic town of Balayan three handsome tiscert, daughters of a Spaniard 
who had died many years before. Allhouch they lived in a bouse which 
had been at one time the finest in the town, and «ill rvUined some rem- 
nants of its former grandenr. tliey had reverted entirely to the native 
customs and dress. Ther spoke only Tagal, and all three of tbcm mar* 
lied natives. 

The tendency of the Pliilippane nali^^ to revert to old customs is 
well marked, and I agree with Jagor when he says: "Every Indian has 
aa innate inclination to abandon the hamlets and retire igIo the solitude 
of the woods, or live isolated in the midst of his ovm Gelds/' in fact to 
Remottior. 

The Tagals are considered by Wallace at the fourth great tribe of 
the Malay race. He only mentions the Tagals, but in fact the popula- 
tion of tlK ArcHpclago, except the Ne^itos and sovnc hybrids, bekiogs 
to the Malay race» ahhough slightly mixed witli Chinese and Spanish 
blood in a few localities^ They are here and there modilkd by mixture 
with other races,3nd everywhere by iheir environment, for they have 
been Roman Catholics and subject to Spanish influence', if not rule, 
for upwards of three centuries. 

They differ tittle in physkal appearance from the MaEaya proper 
inhabiting the Peninsula, and although their manners and cti^toms are 
scmewhat changed* their nature remains the same. They retain all the 
iithercnt dtaracicristics of the Malay. 

The Tagal posMsscs a srcat deal of self-roiKCt, and 1u» ilemeanour 
is quiet and decorous. He is polite to others, and aq>ecls to be treated 
politely himself. He is averse to rowdiness or horse^play of any kind, 
and avoidt givii^ oSeace, 
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Pamity Lift. 

For 2J1 inhabitant of t!ie tropia he u fairly industriow, SODi€ttm<$ 
cv«n y^ij hard working. 

Tho»c who have Kcn him poling c<ucos against the stream of the 
Tasig will admit thj*. 

He is a keen sportsman, and will readily put htf money on his 
favourite horse or game-cock; he is also addicted to other forms of 
tcamblini;. The posilion taken by waincn in a coitimunity is often con- 
sidered as a test of the degree of civilisation it haji attained. Measured 
by this flandard, the Tagalf come out well, for among«t them the wife 
exerts great influence in the family, and the husband rarely completes 
any tirportant business without her concurrence. 

Crauford considers the ei]iia]ity of the sexes to be general througb*- 
out the Indian Archtpelaj^, more particularly in the Island of Celebes* 
whm^ the tnhabitanli are the mo%t warlike of all- 

Thc Tagals trest tl^r children with (ffcat kindness and forbear- 
ance, those who are well-off show mtich anxiety to secure a good edu- 
cation for their fcns, and even for their dauf*hters. 

Parental autliorily cxtendii to the latest i>eriod in Ufc. I have seen 
a man of fifiy yean come as respeerfully as a child to kiss the hands of 
his aged parents when the vesper bell sounded, an<^ this notwithstanding 
the presence of several European vbUors in the house. 

Children, in return, show great respect to both parcnls, and come 
morning and evening 1o kiss their lunds. I may remark that tlieir nun- 
ner of kissing t<t riifferent to ouri. They place the noae and Itps against 
ihe chock or hand of the person to be saluted, and draw in the breath 
strongly. 

Apf^artmct — Monwrt. 

The Matoys in general are not, perhapSn a handsome race, thdr flat 
noses disfigure them in the eyes of the reccmtly-arrived Etiropean or 
American, and it takes lime to get accristomed to tbeni. 

Still, their rkh brown skin often covers a »yinnietrical, Ullie and 
agile figure, the mnall hands and feet denotrng their Turanian origin. 

Ttie youth of both sexes tip to the age of puberly arc not seldom of 
striking beauty, and their appearance is not belied by their bdiaviour. 
They are trained in good manners from their earliest youth, both b>' 
precept and example. 
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Pal^rave says of them : "Nowh«r« tre family bonds dour drawn, 
{amily afTcctions nv)rc cndurmg, th^ui ainou^H Hve Malay racci. . . . 
His family is a pleasing sight, much subordinaiioa and little restraint, 
unison in gradation, liberty not li<rcn»e. Orderly children, respected 
parents, women subject, but not suppressed, men ruling, but not des- 
potic, re^'crencc with kindness, obedience in affection, these form a 
lovable picture, nor by any means a rare one in the villages of the 
Eastent hle^" 

It may liere he interesting to note the very contnifEctory opinions 
that have been expressed upon this subject. 



John Foresiam 

*Tbe Philippine Inlands/' p, 194 

"Home discipfinc and training 
of manners :Lre quite ignored, 
even in the w«ll-io-do fimJIie^. 
Children are left without control, 
and allowed 10 do just as thev 
please^ hence they become lu- 
behaved and boorl&h.'* 



W, G. PALCRAVE 

"Malay Life in the Philippines," 
p. 146 
"Oiildrni early tnuned bj 
precept aii<l example to good 
manners, show le«« ditjiofition to 
ooise and mischief than is ordi- 
oary elsewlierc al their age." 



As vritl be seen in my text, my own experience radier coniirmii 
Palgravc*s opinion, and I xhoutd say that even the children of ibc peas* 
antry would compare favourably both in manners and intelligence with 
the children at the Hoard Schools in London, and to say nothing of 
ClaSffOw or Liverpool 

Amongst the Tagals, it is customary when speaking of or to a man 
to use the prefix Si — thus, Si Jos^i Mr Joseph; whtbt a woman i« 
spofccnofortoas AlingMaria. ^MssMan-.ThewordPoisused lor Sin 
Thus: Oo-po— Yes. sir; Hindl-po — No, sir; Uala-po— There is none. 
sir; Mayro6m-po — ^There is some, sir. 

The sense of pcr»ona] dignity and self-respect, the dominant feeling 
{q the Malay nature, la shown in the Tagals by a general dcanlmes^ in 
their persons and clothing. They usually live near water, and nearly aD 
of them can swim. 

The beat of the climate makes bathing a pleasure, and as the ton* 
peratnre of the tea or river is commonly 83^ F„ a prolong^ inuner&ion 
causes no inconvenience. 
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On the moming of a fcasl-thy the number of batliers is increased, 
and at ihc time of high tide a very lar^ pro|x>rtion of the papulation 
&€erm to be in th« water, both socck and all ag» mixing indUcnmtnately, 
the adultA decently covered and all behaving themselves as decorously 
as the bathers at Brighton, Newport or Atlantic Oty- 

ITiey have not yet amved at that precise «1agt of civilisation that 
develops the Rough, the Larrilcm, or the Hooligan. Palgrave say*: "A 
Malay may be a profligate, a gambler, a ihiet a nAber, Of a nturdettr, 
he is never a cad-'' 

Palgrave had not great opporttmitiM of knowing the TagaU, but T 
confirm the above opinion, although I do not agree with the views oa 
the future of the Philippines, and what is best for ihcm. expressed in 
hi5 fantuatic and hyphcn*infc^cd verbiage^ all meaningly written for 
effocL 

SupirstitiOHs. 

The Taga! is extremely superstitious, and like his Idnsman, the 
Dayak, he is a believer in omens, although he has not reduced them so 
completely to a system, and three centuries of Christianity have dirertcd 
his fupersittionft into other channels. 

In his mind, each cave, each ravine, each moumatn, each pool, each 
stream, has its guardian spirit, to offend or to 5tartle which may be 
dangerous. Tlicbc are the jinni of Soullicni Arabia and Socotva. 

The Batete iree (Fkus UrestigifTU^—Sp.) corresponds to oar Witch 
Elm, ard certainly at night lias a iiv>st uncanny appearance. Each of 
these great trees has its guardian spirit or Tic^balan. 

Daring, indeed, would be the Indian who would pais 3udi a tree, 
enter a cave, ascend a mountain, or plunge into a pool without bowing 
and uttering the Posing tabi sa nono |By your leave, my I-ord] tlial 
may appea&e the spirit's wrath, just as the Rcdouin of Dhofar cry, 
"Alfik Soub^rtk — olcik soubera" to propitiate the jtnni. 

Ills nKntal attitude in thi» respect rcniLods nie of a story tc^d mc 
many years ago by a lady residing In Hampslilre. A lady ndghbour 
of hers inquired from her whether she taught her cbildrcn to bow when 
the Devil's name was mentioned. My informant replied in the nega* 
tivc, whereupon the lady remarked, "I do, I think it is safer.** This is 
the iray with the Tagal. he bows beanie he thinks it irt itafer. If that 
prudent lady is still alive and may chance to read this, she may be 
pleased to leam that her opinion U shared by the whole Kfalay race. 

Child-birth has its anxieties everyifthtre. and tlie more artificial the 
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life the woman has l«d, ihc mor« sht ftufFm at that critical lime, Th« 
Tagal woman wbo£c naturally supple frame has never been subjected to 
tight'UciDg, DOT Goat^rv»9cd within a lailor-niadc i;o3tumc has » £ar 
easier time of it than her European sister, but supcrstitton and quackery 
combine lo terrify and iU-tisc her 

The Patianac, an evil spirit, profits by the occasion, and his great 
dclif^ht is to ohitmct the birth, or to kill and devour the infant. The 
patianac nipht l>c busy elsewhere, but from the ridge-pole of ihc house 
a hinl of ill-ocnen^ the dmdfiil Tic-tic, rai.tr!( a warning cry, for its 
office and clelight is to call the attention of the evil spirit to the opf>or- 
cunity of doing mischief. Instantly every door and window is closed 
and every chmk stopped to prevent its entrance, whilst tlie anxitnis 
father and his kinsmen, naked a& tlicy were bom, walk aroimd and 
underneath the house, slashing the air with sticks or bolo& to frighten 
away the spirit. Sometimes a man will get up on the ridge-pole to drive 
away the Tic-iic, 

Meanwhile, in the stifling: room, it is too often the case that violent 
means are ufed to expedite the birth, so violent, indeed, that ihey some- 
times result in the permancnl injury or in the death of the woman. 

Several years ago die GovcmnKmt instituted an examination for 
midwires, and only those were allowed to practice who had been prop- 
erly tnstracted, so that these absurdities and cruelties are on the wane 
except amongst the poorest or in outlying districts. 

The M&axi is merely a cannibal ^lost, but the Tagat ghost throws 
stones, a thinf I have not heard of a i;:ho^ doing in Europe. 

All sorts of stones are told about the Asiian, similar to ghost stories 
in other lands. 

About 1891 a bouv tn Malate was stcncd mght after night, and 
afthough c\^y effort was made to 5nd out the authors, ilicv were never 
discovered, and the natives MeadfaAtly believed it to be the doing of 
the AsdasL 

There is another stiperstittous idea firmly rooted tn the mindi of 
the Tagals and other natives, of which ilie folkFwing is an instance: A 
rillainous-looking native had been captured with some property stolen 
from my liouse, and was sent to the lock-up at ttie police station, from 
whence he peomptly escaped, but was recaptured later My coachman, 
a most meritorious servant who had been with me for years, assured 
me in on inipTC.viive manner, and with an air of conviction, that the 
culprit was one of those wizards wlv> are able to pass tlirough a ke>'lK)lc 

X IL 



UB 



SOCIAL CONDITIONS 



by drawing thcm»dv<!S out inlo Ihc thinncM of a piece of strings and my 
other aer^'ants accq>ted tlib view implicill;. 

The famous Tulisancs, or bandits, thoroughly believe in tlie power 
of the Mtin-Amin or amulet to render tlicm invulnerable to bulleu. Il 
is, indeed, remarkable tiial notwith^t^tnding the numbers of these crim* 
mals who have been shot by the Guardia Civil with thdr Antin-Anrin 
tipow tlicm. iliis absurd belief should flourish, but there is do doubt il 
docs. These charms consist of any sort of necronianrer'ft nibhith, or 
are «)metime< \w-itingK in invocations, usuaBy worn round the neck 
tinder the clothing;. 

The piofeNKion of the Roman Catholic rcUgioQ has perhaps helped 
this superstition to linger on, for the wearing of scapularies i< cxMnmon, 
cspcoatly amongst the women. 'I"hese articles are manufactured for the 
priests and some are sent out to Antipolo. to be blessed at the shrine of 
Nueslra Scnor dc Buen \^iage y dc la Paz, and sold to the pilgrims who 
crowd in thousands to this shrine in May of each year. 

A Tagal woman sometimes wears as many aa three of these scapu- 
briei; hung from silk threads round her neck and covered by her upper 
garment They ustially dispose two in front, where they conceive the 
danger b greatcitt, and one on the back, a^ a furdicr precaution against 
an attack from the rear. 

Wearing these holy amulets^ and having crosse<3 herself and uttered 
a prayer before coming downstairs in the morning, ihe Tagal wife or 
maid feels that she has done all ^hc can, and tiiat if any badcstiding 
should occur, durir^ the day, it will not be her fault. 

She belie^'es greatly in lucky or holy ntimbers, I heard the follow- 
ing Btofy related by a native lady to a nati\'c priest when going to Balan- 
gts by steamer. 

Tlic lady was telling tlte priest of her hunbandS illnes* (tt appeared 
10 have been congesilon of the lungs), and she prepared and appHed a 
poultice of three heads of garlic in honour of the Three Persona of the 
Blessed Trinity ; this not producing the desired effect, she then made a 
poultice of five heads of garlic, in honour of the Five Wound* of our 
Blessed Savicur, and successively others of seven heads, in honour of 
the Seven Pain* of tht Blessed Vir^; twelve heads in honour of tiie 
Twdve Apostles, and last of all. a pouKtce of thJrty-ihree heads of garltc 
in honour of the durty-thrce years our Blessed Saviour remained on 
cartlv Tlic priest nodded approval as slic went on, but as she stopped 
hesaid: "Andthcn?" To which the lady replied: "Then he died/' 
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Thi« poor man came off cattily, for in »omc cases people who suffer 
fits and other diseases are thougbt to be po»esscd by dcviU, and 
arc severely beaten to drive out the evil sptriL The patient does HOC 
always escape with his life. 

The women ohen dream of luck>- numbers tn the Maofla Lottery 
and make every cndeavoor to purchase ihe number Ihey have dreamt of. 

Amongst the Christian superstittons may be mentioned the feast 
of San Pafcuzl Bail6n at Obancia Those who attend this function are 
commonly the rowilier das* of tnliabitsnts of the Capital, an<3 Uiey go 
moslly on foot^ malcit^ mu^ic and dancing on the way< They also dance 
in tJx courtyard m front of the churdi, not forgetting to refresh them- 
selves with sirong drink m the mearwhile- 

This is not at all an edifying spectacle, for the dancers are covered 
with dust and with the perspiration from their active exerlioDs, I do 
not know the legend that gives occasion to lhi!i curious form of devo- 
tion. Occasionally, and cspedallv during Holy Week, another form of 
penitence is practised by the natives, I remember, about 1892, seeing 
one of these penitents, a nun having a mask on his face, the tipper part 
of his body bare, and a kmg chain fastened to one ankle and dmg^ng 
on the ground befimd him. In one liand he bore a flagcllum, with wtnch 
he from time to lime lashed himself on the sliouklers, which bore evi- 
deni marlcs of the discipline they had received* A youth who folkiwed 
him occasionally jerked the chain, throwing the pciiitent violently al 
full length upon the dusty road. This form of penitence is not approved* 
however, by the priests, for when I called on the parish priest, the same 
erentng, I mentioned the circumslanee to him, and Iw directed the peni- 
tent to be kK^jced np, to stop what he rightly termed a scandal. 

On many oceacicsis the natives had got up a religious excitement, 
and grc^ gatherings ha\'c taken place at some spot where a miracuknis 
appcaimce of the Blessed Virgin, or £Otne aupeinataral manifesuuiou 
has been alleged to have occurred. 

All these affairs hare been somewhat sceptically inquired into by 
tbc priests under a general order to this effect issued by the archbishop, 
and so far as m>' experience gocs» the excessive religious ardor of the 
natives has rhtlter been checked than stimulated. 

WTien writing nhonl the Visayw I shall have more to say about 
nnsdireeted reli^ous zcaL The Tagals practise circumcision as a 
bygktiic measure, and not as a rdigroti* nte. The opeiation is usually 
performed at the age o( fourteen by a companion or friend of the 
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pati<^t, and a stliarp flint or piece of volcank g!a» (ohsldbn) i« U5cd 
for thiA purpose. From what I hzvc heard, this cu!iom is really main- 
tained by the women, wlio refuse their lavourst to the uncircuindsed of 
their own nation, though with forrigners they are more complaisant. 

Cursing. 
In cursing, the Tagal displays a directneas ijuite wortliy of the 
Anglo-Saxon. All his remarks arc rcry much to the pcHnt^ and woiitd 
have earned the apf^'cval of the late lamented and revcrtmd author of 
the Tngoldiby Legends. Living out the worlJ-tvidc rcHcctioiis upon 
the virtues of an opponent's female ancestry, since these app<ar to 
belong indiscriminately to all nations^ the principal Tagal curses are 
AS follows 3 — 

1. May an evil wind blow upon you. 

2. May tlie earth open and swallow you up, 

3. May the tightninir strike you. 

4. May the alltj^tor eat you. 

The superiority of the Tagal «lyle a< compared with the French 
Ibfortbleu, Ventre hicu, muM be apparent to all unprejudiced observers. 
The Tagal has drawn all his curses from the grand aiid awful open- 
itons of nature in his own country, except the Iast« where he invokes 
the dreaded sauriao, the most fearsome inhabitant of the Philippine 
swamps, rivers, and coasts— formerly venerated by his ancestors and 
respectfully addressed by them as nono, or grandfather. 

Under American guidance and example, I tliink the Tagals quite 
<spable of dcveteping a itartlmK v«abulary fif ^twe^r-w^vr!*, and in 
course of lime rivaling tticir intitruaors in pcofanity, with a touch of 
their old style to give a little local colour. 

Courtship. 

Cotutship 13 sometimes a lori]^ business amongst the Tagab. It b 
stfn citstoroajy in ihc Cfxmir>' diMricts for the impecunitnii uintlidate 
for matrimony to serve the lather of the damwl he desires to wed for a 
period which may extend to a couple of years or more. He is called % 
Catipado, ait'J is expected to make himself generally useful, and to take 
a han<l in any labour that may be going on, sowing or reaping, mending 
Ihc roof, or patching die canoe. 

It is hb privilege to assist the girl of his choice in her labours. The 
girls of a household are expected to husk the rice for the next day's 
uie. This is done in the cool of ttic evening, w« of doors, a wooden 
mortar and a long heavy pcslle being used. It is a well-recognised occa- 
^on for the lover to aisist and entertain his sweetheart. 
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Very jwctty do the nllapc maidens look, as, lightly cloihcd lo 
ilmost diaphanoits garments. Uicy stand beside the nion;irs plying tlie 
pestle, alteniAlcIy rising oil tiptoe^ (tretdimg the liliie figure lo it* full 
bctcht and reach. E)>en bending swiftly to give force to the blow* 

No atlitnoc could display to more advantage the symiiKMrj* of form 
which \s the Tagal maiden's HeritAge, and fc^v sights atc n\OTc plejuirg 
than a grovp of the^ tawny dainscb hu»king paddy uiidsi chat and 
tauglaer, while a tropical full moon puurt it> cffulgcmx on thrir gtisteii- 
tng tresses and rounded arms. 

But let us return to the Caiipnda He must be very careful not to 
give cause of offence to the elders of the family, irore e^pcdally towards 
the end of his temt, as there may lie a disposition atnongst tbem to 
difiniu htm, and taWo on another to l>egin a new term. In fact, many 
natives liavc ihown themselves so unwilling to content to their daugh- 
ler*a marri^c, when no sufficient reason could be given for their refusal^ 
that the Govemor-G^neralt r^ire^cnting tlie Crown^ b eiitruHtinl with 
a special power of granting the paternal consent in such cases. 

No r^tilar marriage can t>e celebrated whilst the girl ts a minor* 
without the father's consent. 

\Vheo this is refused, and the patience of the lovers is exhausted, 
the girl leave* her fathers houne and is deposited in the house of tlic 
fecal, or churchwarden, under the care of his wife. 

A petition on stamped pap^r is tKen prepared, reciting the circum* 
stances; this goes to the parish priest and to the Gobemadorcillo, who 
require the failter to stale tlie grounds of lus refusal If they are satis- 
fied that no good reason exists, tltc petition, with their approval noted 
oo it. goes to the Covemor^General, and in due time a notiijcatioa 
appears in tlie official Gazette that the Governor-General has been 
pleased to overrule the fat!*er's r^egalive, and a license (on stamped 
paper also) for the marriage to be celebrated, is delivered to the priest. 
This procedure is ytry necessary*, bnt it has the disadvant^c of being' 
slow and expensive, so that in some cases, instead of ado])ttng thia 
course, the youthful pair allow themselves some advances of the priv- 
ikgcs of matrimony, and perhaps there arrives a time when the obdunte 
parent finds himself obliged to consent to legalise an accomplished fact 
to avoid an open KandaL 

The erring damsel. howe%-er, may think herself lucky if she escapes 
a hthcHy correcttofi, bidon with TX^gnid^riDS hand, before the rcluctani 
consent is granted. 
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The pricM wtll, of cour&e, require the youdiful sinners to coafe&s 
and do penance for Ihcir previousnci^ before he will marry ihcm. 

The nurriage ceremony \s a very :iimple one, and usually takeft 
place after early Mass* The prJcet fixes the fee according to the means 
of the p&rty ; it is often a rabstantol one. After the ceremony comes a 
Caupi^^an, or asicmbty, when the relatives and friqid» arc entertained* 
There will t>c rmisICr and unless the priest disapproves of dancing, that 
will be indulged itu The Auguslinians mostly allovr dancii^, but the 
Dominicans often object to it as an immoral amusement. 

The houRe vrll) be hung with brtf^ht -coloured clothn and paper lan- 
terns; the table leaded with ref regiments, l>Dth light and heavy. 

Wedding Fccsts * 

Roast pig is a standinpr dish at these feasts, tlie aiiiinal t>GtRg roasted 
whole, on a spit over a fire made on the f:round. A professional rooster 
superintends the operatfoci, and the pig is brrMigln to a fine even colour 
all over. Sometimes there are roaU turkey?: or rosM mutton and kid, 
possibly beef cooked in varknis ways, surely fish of dirTerenr kin<Is, 
fresh, salted, or smoked: the indispensable boiled rice or morisciueta, 
and an abundance of sweet.;, fruits in synip, guava jelly, and Dutch 
cheese* There will be chocolate and perhaps coffee. jVs to drinks, 
besides some native brews, there will t>e Korwegian or German export 
beer, or Tcnnant's beer in stone bottles, squarc-fncc gin. and Spanish red 
wine (Vino Tinto). 

Unlimited Buyo* cigarettes and cigars are provided. All these 
things arc hospitably pressed upon all comers especially upon any 
European presatt- If hi* politeness prevents hi* refusing this miscel* 
lAncQiiJt AS«onment, anles» he 15 fa^-otired with the digeation of an 
ostridi, he will rue it next day, and perhaps for several days. The 
worthy priest is naturally tn the place of honour, arxJ like the wise man 
he niortly is, he perhaps brii^, shin^ under his habit, or sends before- 
hand, a capacious leather bottle, wilh a supply of generous wino direct 
from some convent vtneyani on tlie peninsula, a pure neural wine, 
trode&kd and unionified by German indusiml spirit, A tall and i«rily 
Augustine monk, in his spotless and ample white robes, presents a very 
imposing and apostolic appearance* and looks quite in ht^ place at the 
head of the table. The hoM setdom sits down with Ins guests, but busies 
btmsel f attending to their wants. 
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Tagtih as Sctdirrs and Sailors 

The houses of the wcll-to-do natives arc large and airy, and are kept 
scrupulously clean uttder Uic vigilant eye of the mistress. 

Hospitality is a characteristic of the Tagal. According to his means 
he keeps open house on religious fcasl-days or on family festivals, and 
readily invites to his tabic at any time travelers who may be passing 
through the town. Having enjoyed iheir Iiofipiiality on many occasions, 
I can testify to their kindness and liberality. They placed at my di^ 
poul their ridinj^'ponics, vehicles or canoes, and did all in their power 
to sJiov mo an)ihtng remarkable tn tlKir neighbourhood. 

Tlie TagaU make good soldieTS, and can march long distancei bare- 
footed. >!orga remarks how quickly they learned to use the arquebus 
or mtiskel in the wars of the conquest. They gave proofs of their pluck 
an<l endurance when assisting ttie French in Tonquin. If well led they 
will advance regardless of danger: when once engaged they become 
freniied and h]ood*1hirKly, most difficult to restrain. They are not 
improved by being made to wear gloves, boots, helmets, and European 
uniforms. 

In t]]i> they arc not lingular, for the Ccyloo RlHc R^immt (a 
Malay corps) was utterly nimcd, and never did any good after t>eing 
put into bools and gtovcs by some narrow-minded martinet. 

As saikirs they arc unsurpassed in the Ea^t, Tliej navigate Iheir 
schooners and lorchas with mticfa skill, although the rigging and outfit 
ii seldom kept in tliorough go«I order unless tbey have a Spanish 
cafKain- 

Tbey serve both as sa]k>rs and 6reraen in the fine flotlUa of coast- 
Jng-steamen bctonging to Manila, and ihcy manned all the smaller ves- 
sels of tlie Spanisb navy in the Philippines. 

Most of the Dritish and foreign steamers to the for East carry four 
Manila men as qiiartrrmaiters. Tliey are coiiftiilered lo be th& most 
skilful hdm:»iKn, Their abdlity as m<:chankcs ts remarkable. They 
bear out rnlirely Morga's description of them: "Of good talent for 
anything tbey undertake." 

Tbey will, without any European supervision, heave down wooden 
sa!Iing-ve4«cU up to about l^ooD ton*^, and repair the keel, or strip, 
caulk, and re-copper the bottom. 1 have often seen ibis done. They 
btilld. froni die excellent hard wood of ttie country, brigaminci, sdioon- 
im, lorchas, also cascos, and otiicr craft for inland navigation and 



1«8 



SOCIAL CONDITIONS 



»li3lIow waters. These hllcr vessels are moal fngenioiisly contnve*!, 
and admirably adapted to Uic conditions under whidi tlicy arc to be 
used, and although not decked, carry their cargoes dry, anti in good 
order, in llie wetCeiit weather. They make the most fljaccful canoes, 
and paddle or punt ih>mi with remarkable dexterity. 

In Manila an<l Cavite are to he found a fair number of native 
engine- Bttcr^i turners aniths and boilcr^makcrs. 

There mu»t be Hjmc 400 Meam »ugar*miELs in the iidandit (Ise^ides 
6,ooD cattle-miils). Tlie engine-drivers and firemen are all natives, and 
mostly Tagalfi. 

There are aUo in tlie oipttal large numbers of native housc-carpcn- 
tcTS, quarrymcn, stone-masons, and some bricklayers and brick-maken* 

Curioimly enough, founrlry work is not miicli done by Tajrali. 
although when I^gaspi arrived in Luzon he not only found cannon 
mounted at Mfjiila, but there was a cannon- foundry thereT und anotlier 
at Tondob 

There are foundries at the latter pbce to this (!ity belungtng to 
Cfiincse half-castes, but chureh-bells are more to their way now than 
cannon. They, however, caftt small brass mortars with handles like 
(]uart pot9, which are used for firing f^alutes at tlie feasts of the church. 
But I think most of (he workmen were then, and are now, Chinesc- 

They make their own gunpowder and fireworks of all kinds. Tliey 
are inordinately fond of tliese, and gel up very creditable displays. They 
are careless in handling tliem, and 1 was an eyc-witneu of an exploiion 
of fireworks during a water f^c, on the passing in front of llw gov- 
ernor's palace at MalacaAan, when a number of people were kilted, t 
never leame<] }iow many had periled, and th« newspapers were for- 
bidden to enlarge upon it 

Excellent carriages are built in Mariila entirely by native labour, 
the carromatas, or two-wheeled vehicles used for traveling, being made 
in ihe suburbs, or in Malabon. 

Caniage-building « an important trade, for an incredible number 
of vehicles of all sorts are used in Manila. 

Of an eveningi in llie Lunda, some hundred* may be scent and on 
one uccastun. at tlic ncen of the Juckey Club in Santa Mc:^, iwu thou*- 
sand vdiicles were reported to be present. 

Painting and decorating is executed by Manila men in excellent 
style- ThisartwaslaughlihembyAlberoni. and other haliaus* Their 
pupils have covered the walls of many buildbgs with frescoes in tb& 
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Italian riyle, rcry fairly tlonc There is much scope for Uicir art in 
dccoratbig alUrs and «1iriDC5> 

The Tagal* al«> sJiow some talent for scalpturc, as any viwior lo 
Manib can sei; for hinuclf b)* mspectJng t1>e Jesuit Church, which is a 
marvel of patient artistic labour, having taken eleven years lo construct. 
Some of the carvinf* there, however, is so delicate and mtntitely <le1aite<I, 
that it appears mckre suitable for a show can? in a museum ttian for the 
adornment of a place of worsliip. Of course, every detail of design is 
duo to the Jesuits thcmsclvcSj amongst whom taknted men of every 
profes5icn can be found* 

As a fisherman, the Tagal excels, and the broad expanse of Manila 
Bay, some 700 square miles in area, gives ample scope for his ingenuity. 
He practises every kind of fishing, Corroies de Pfscj, or fish-stakes 
within the five-fathom line, casting nets and seines in the shallow water, 
huge sinking acts attached to bamboo sbear-Ieg$ mounted on rafts in 
the estuaries, drifi nets and line-fishing in the deeper parts of the bay. 

Pnom Tondo, from Paranaquc> Las Pinas, Bacoor, and Cavite 
Viijo, and frotn doxcnj of other villages, go hundreds of lai^c canoes, 
crowded with nien, and heaped up with nets, to fish near tlie San Nicolas 
Bank, or about Corregidor Island, and they often return with large 
catdiea. Some fish by nigfit, with torch and spear ; in fact, they seem 10 
be quite at home at any kind of ftshing. 

The nets and sails of the canoes, and the c1othe« of the fishermen 
arc all taime<l by them with the lark of tlie camanchi&e tree. 

The siting, do'i^g* ^^ smoking of (he fish caught in the hay ts 
quite an extensive business. The sn>oked sardines, or tinapi, arc very 
ia£ty, as abo die pickled mullet roes called Bag6n de Lisa, But the 
small shrimps, fermented in a jar and brought to a pcirticuUr £tage of 
putrelaction, much appreciated by the natives, will not suit Huropean 
or Atnerican tastes. 

The vast Bay of Manila holds fish and mantmals of all sorts and 
sizes, from small fry to that huge but harmless monster of the deep, 
Rhinodott Hpicus, with a moulh tike tlie opening of a liansom cab, scoop* 
tng in jelly-fish by the bushel 

The p£je-rcyi like a smelt, the tenguiUlo, or sole, the Usa, or mullet, 
thebsc6co, covhlna, p4mpano, and others whose najncs J have forgotten, 
are excellenL The oysters are good, but \Try small. Prawns are excel- 
lent, Urge and cheap. Crabs are good, but large ones arc not plentiful, 
Clawlcss bbstcrs are caught aniODgst the rocks of Corregidor and 
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Marivele», The l&rgest tunic T lisive ever teen was caught oS Malaboa, 
It can be seen En the Jesuits* Museum, Manila. 

Sharks of all sorts, enormous »w-ii5l), tiiJcous devil-lbh, and mon- 
strous congtr eels, as well as poisonous bUck and yetlow 5ea-«nakeE, 
abound, «o that the tishennan does not have everything tils own way. 
Amon^ theftc men are to be found some excellent divers, I have found 
them quite able to go down to th^r keel of a large ship and report whether 
any dam^^ has be<rn done. Where a sheet of copper has been torn off, 
they have nailed on a new sJieeL gelting in two or thrw nxtU evifry lime 
they went down. I enquired from one of ihcse men who h&d frequently 
dived for me, wlien a European diver with diving-gear could not be 
obtained, if he was not afraid of sharks? lie answered, "No cs horn 
M tiburcn" — it Is not the sJiark** liiiic — an<l I found lie considered that 
he was very fairly safe from the sharks between ten and four. Before 
ten and after four was a dangerous time* as the sharks were on the look- 
out for a meaL I carinot say that I should lilce to trust to tliis, especially 
as I have seen sharks about at other limes, and one afternoon, in the 
bay, liad to keep off a hammer-headed shark frcm coming near a British 
diver who was examining the rudder of a steamer, by firing at it from 
OiF- stem. Some ^arks arc heavy and slow-moving creatures, but the 
liainincr-hcaded kind are endowed with a surprising aciivity, and twist 
and turn like an eel. 

Wy native diver informed mc that he was much mere afraid of tlie 
Manta than of any shark, and that once when he was diving for some 
purpose — I do not recollect when — at the bottom a sh&de fell on him, 
and, on k>oking up. he beheld an enormous manta right above him — in 
his words, "as big as a lighter." However, it passed on, and he was able 
to r^*aui the snrface. 

Perhaps the most remarkable talent possessed by the Tagal is his 
gift for instruutcntal music. 

Each parish has iis brass band supplied with European instru* 
meats, the musicians generally wearing a quasi-military uniform. If 
the village it a rich one, there is usually a string band as well. They 
play excellently, as do the military bands. Each infantry battalkm has 
its band, whilst that of the Peninsular Artillery, of ninety performers, 
imdtT a bandmaster holding the rank of lieutenant, was o«w of llie finest 
bands I have ever heard, Tlvcre were few countries where more music 
could be heard gratis than in the Philippines, ar^ for private dances 
thac bands could be hired at moderate ratc& 
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The Ta^l is also a good agriculttinsl. According to his tights, he 
cultivates paddy with grtat care. It U all raited in a«ed-p)o<s, tlie lod of 
which IS carefully prepared, and fenced about The fieldi are ploughed 
snd harrowed whilst covered with water, so that the sorfaec b rcdticed 
to soft mud- WTien the fifround is ready for planting, the whole poiila- 
tiofi tunuoiit, and. hr'mg siipplt<^ with the yoimg shoot* in bundles, of 
which tally is kepit« proceed to p^t each individual sboot of paddy by 
hand. 

Anklc-d<^ in the soft mud of the paddy-Jklds stand long rows of 
Ure-legged men, women and children, each in a stooping position, hokl' 
ing against t)ie body with the left hand a brge bundle of rice-pbmti, 
mcr$«ant1y and rapidly seizing a shoot with the right band, and pttnq;- 
ing it into the Vizck titme with the forefinger extended. 

Hour after hour the patient toH goes on, and day after day, in all 
the glare of tlie boming sen, reflects! and intensified from the surface 
of th« black water* tiQ the whole surface has been planted. The maian* 
tiaHg-janoyc, or village cWcr, th<:n announce* how itwny million^ of 
rice !JiO(>t}» liavc been put !». T1i« Ubour xa mo^t cxliausttug, from tlie 
stooping position, whidi is obligatory, and l)ecause the eyes become 
inflamed from the reflection of the sun on the black water. As the 
pwidy 18 planted during the rainy season, it often happens that the work 
b done luider a tro[»ca1 downpour inMead of a blaHng sun. 

When driTing along a road through paddy-fieHs in Octcber, it 
snrms incredible thnt ^vrry blade of that luxuriant crop Itas been trans- 
planted by hand. Yet the people who do this are braixled as la^y. t 
think that they arc quite ready to work for a siiflkricnt tnduconent 
Whenever I hatl w«>rk to execute I ncrcr cjtpericnccd any dilSoilty 
tn obtaining men. I made it a rule to pay c^xry man witti my own hands 
e\-cry Saturday his full wage« without <lef|iiclk<w- On ^!onday morn- 
ing, if I wanted 300 men, there would be 500 to pick and choose from, 
I should tike to see some of their depreciatory try an hour's work plant- 
ing paddy or poling a casco up stream. 

TJ» undulating nature of tbf ground renders if nere^tary to divide 
paddy land into «maU plot* of irregular outline at varying levels, divided 
from each other by ridges of earth called piUpilcs, »o as lo retain the 
ram or in-igutkm water, aHowing it to descend skmly from Icvd to 
level till It reaches its outlet ac the lowest point. The Tagals fully jus- 
tify il^ir Turanian origin by the skill and care which Ihry show in 
irrigation. About Manila, the sacatc, or meadow-grass, which is ifac 



in 



SOCIAL CONDITIONS 



ptindpal food of tli« thcuMtncIs of porucs tn the city, ts odtiratcd on 
\arula which arc exactly M a level to be flooded by the spring tides. 

The inangD-trec i* carefully cultiraled, and the fruit is, to some 
extent, forced by tlghiing fires of leaves and twigs under these trees 
cver>- evening in the early part of the year to drive ofif insects, and give 
additional warmth. 

In BalanGras and La Lutruna, and, to some extent, id Bulacan. tlie 
Tagab cultivate the sugar-cane successfully. 

But where they really shine, where all their care h lavished, where 
nothing b too mtich trouble, is in the cultivation of tfic buyo (Piper 
betel). This 15 a climbing plant, and 15 grovm on sticks like liops. 
There were many plantations of this near Pineda, wbidi I frequently 
visited. It is groi^n in small fields, enclosed by hedges or by ro«*s of 
trees to keep off the wind. 

The soil is carefully prepared, and all weeds removed- As the 
tcndrib grow up, the slicks are placed for them. The pbnts are watered 
by hand, and leaf by leaf carefully exainined eveT>' nioming to remove 
all caterpillars or other iniects. The plants are protected from the glare 
of the sun by mat-shades supported on bamboos. 

Tlic ripe leaves arc gatlicred fresh every morning, ard taken to 
market, where they find a ready sale at remuncnUivc prices for dicwuig 
witli U)e areca nut and a ptncli of slaked shell lime. 

Whcne\'er I have had Tagal btmtcrs with mc deer-shooting, I have 
been struck with their ktiowledge of the natural liistor>' of their locality. 
They thoroughly understood the habits of ihc game, and almost always 
foretold correctly the direction from which the deer would approach 
the guns. 

They have names for every aniin^ and 1»rd, and for the dtffeirent 
ages or conditions, or size of antkrs, of the deer. 

Evoi ]nsect^ and rcplileit are named by tliem; ttiey could give 
details of their habits, and knew whether they were pc^sorwus or dan- 
gerous* 

They always showed themselves greatly interested in sport, and 
much ^iprcciated a good shot. They spoke of a gun that killed well 
as a hot gun (baril mainit). If they were tntsted with a gun they were 
very rehicianl to spend a cartridge unlcM for a <lcad ccnainly. If two 
cartridges are given to a hunter, he will bring in two deer or pigs. 
oihcrwiK he will apologise for wasting a caflridgCr and explain how it 
liappcncd. 
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Thtir usual way of taking game U to set ftroag nets of abaca in the 
woods in ihc form of a V» then the bcalcra and dogs drive tlw game 
towards the hunters, who are concealed near ilie apex, and who Ull the 
deer or wild pififs with their lances whilst entanf:1ed in tlic ncta. 

I haT« found the Tafi:al5 very satisiacCofy a& domcsUc servants, 
a]thoug:h not so ttard-working^ as the IIocaiK>$. Some of them could 
ctean glass or plate as well as an English butler, and roul3 lay ihe^ table 
for a dinner party and ornament taslefutty \^-ilh flowers and ferns, fold- 
ing the napkins Tike a P&Hsian waiter. 

Tliey could abo write out llie iiifnu (tlicir ortliogia|iiy liaring been 
pre^iotisly corrected), and serve the dinner and wines in doc sequence 
wtthouE requiring anv directions dtu'ing the meaJ, 

Some of them remained in my service the whole titne I wis In the 
PhiiipptDcs. One of them, PatilJno Morillo, came to England mth me 
b charge of my two sonfL, and afterwards made three voyages to Cuba 
with me. I gratefully acknowledge his faithful service. 

I did not find Ihtm KufRciently ptinetual artl regular at COoks, oor 
did they make their purcliaaes in the market to m n^ttch advantage as the 
QiiDoc ctxihs, who tievCT bid against one another Uj nisc the price. 

As clerks and store-keepers I found the Tagals hones:, assidtwi», 
and weD-bchaved. As draughtsmen thn- were fairly skilful in drawing 
from hand sketches, and excelled in copying or tracing, but were quite 
tmtrusiwonhy in taking out quantities and cocnputing. Some of them 
eouki write beautiful Headings, or design omamcntat title-pages. I 
have by me some of tlidr work that ciMild nor he done better e%"en in 
Germany or France. But the more «ki1fnt they were the more irregular 
va« thdr attendajiue, and the more tl)cy had teamed ibc wortc ibcy 
behaved. 

When doing business with the Tagak, I foimd that the elder men 
couM be trusted. If I gave them credit, which was often the case, for 
one or two years, I could depend upon the money being paid when dne, 
tmlcss some calamity soch as a Rood or confiagralkon had roidcred ii 
absolvicly impossible for tliem to find the cash. In stich a case (which 
Kidom liappened) they would advise mc beforehand, and perhaps bring 
a portion of the money, giving a pagar^, bearing interest, for the remain- 
der, ami nevrr by any possibility rlenyifig the debt. T never made a 
bad debt amongst them, and gladly te^ify to their punctilious Honesty, 
This jdea of the sacredncss of an obligation seems to preA*ail amongst 
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many of tbc Malay ntcts. even afnonc the paran savifrrs, u I had occa- 
jiion to observe when I vi&ited the Tag:ban£ias in Palawan (Paragua). 
Tbey certainty diti not Icom tlits from the Spaniar^Is* 

The More Injlrncticn th< L<ss Honesty 

ViIkh dealing witli the TOimgcr men who had been educated hi 
Manila, nx Hong Kotig, or even in Europe, I found that thts idea had 
been eradicated from tlicm, and that no sufficient sense of honour had 
been impUntcd m its stead 

In fact, I may say tliat, whiirt the unlettered a^jiculturist, with his 
o1d*(asbioned dress, and quiet, dignified manner, inspired me with the 
reaped due lo an hooe^l and worthy man, the feeling evolved from a 
diccusfiion with the younger and educated men, dressed in European 
clothes, who had been piipiU in the Atcnto Nftmictpal, or in Santo 
TdfiilU. was less favourable, and it became evident to me that, ahhough 
they might be more inMrticted tlian their fatlier», they were morallr 
below t!iom. Either their moral training had been deficient, or their 
natures are not improved by education. I usually preferred to do busi- 
ncss with them on a cash basis, 

VnsuitcbU Trmttin^ 

Dare I, at tlie Liil-enrf of the nineteenth century, in the days of 
Ekiard Schools, County Councib, oonxdentious objectors, and Hooli- 
gans, venture to recall to mind a saying of that grand old ConBcrvative, 
the Peruvian Solomon, Tupac tnca Yu|»iiK]ui? '^Science Mioukl only tie 
taught 10 those of generous blood, for the meaner sort are only pudTed 
tip and rendered vain and arrogant by it. Neilbcr should such mingle 
in the affairs of slate, for by that means high offices are brought into 
disrepute," 

Hiat great monardrs words exactly express my conclusions about 
llie young Tagals and other natives. 

To talce a young native lad away from his parents, to place htm in 
a corrnpted capital like Manila, £tnd to crajn him with the tntncacies of 
SpaTiT:<h law, while tlterc is probably, not in all those arotmd him, o«c 
single l>oncst and upright man he can look up to for guidance and 
example, is to deprive him of whatever principtcs of action he may once 
luTV possessed, whibt giving him no guide for his ftilure co n du ct s 

He acquires the European vices without the vimics; loses his 
native inodcity and neir^respcct, and develops loo often into a con- 
temptible picarfiei$Q, or pettifogger, instead of becoming an honest 
firmer. 
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The more ^lucatcd Tagfth art fond of iitigaticm^ and with the 
o^sisuncc of nitivc or half-caste lawyers will carry on the most fnvoC- 
ous and vexatious lawsuit with every artifice that cuimin^ and utter 
uflKrupukmsness can surest The corrupt natare of the Spanish courts 
IS a mamstay to such people. Ahhcugh they may be possessed oi ample 
means litigants oflen obtain from the court pcrmtssioa lo RK fl foreigner 
in forma fauptris. 

They aro tinncnTptitoui; about evidence, and many will perjure 
ihemselve? or bnnc f^se witne«ftes without shame. It is said tltat 
blank stamped paper of any year can be obtained for a. sufficient price 
for tl»e purpose of lor^in^ docunienis relating' to the sale of taud; as 
there are people who regubri)' keep it for this purpcec. 

The feeling of envy is Wrong within ihcm. and any Spaniard or 
foreigner who appears to be succecdini; in an industrial enterprise m the 
]>rovi]KCS. sudi aft planltng or mining, is sure, sooner or later, to be 
attacked by the pettifo^ers or their men of straw, and he will be bled 
heavily when he come* before the courts, and perhaps havr to go to tlie 
Court of Appeal or even to the Tribunal Supr^tno in Madrid before lie 
can obtain a verdkt in hb favour. 

The credulity of the Tagal is remarkable ; he ha* on occasion given 
way to outbursts of ferocity, involving death and destruction to numbers 
of innocent peof)lc. 

In 1S20, during an epidemic of cholera, be was led to believe that 
this strange sickness had been prodaccd by the foreigners, who hiu) 
poisoned the water. An indiscrin^tnaie massacre of foreigners was the 
con*e<iiience of tht* calumny, and hrt frw i^cape*!- TTm* authim!tr<, 
always prompt to repress uprisings against tlie Government, allo^-ed 
time for the foreigners to be massacred before they interfered. It la 
not easy to s;iy how many Enjjlish^ French, or Americans it»et ihdr 
deaths al tl:c hands qf the poptilac^ for siKh details arc never allowed 
to be published. 

I may say. however, that one should not be too hard on the Tagals 
for this crime, since at a much hter date a massacre of priests occurred 
in Madrid, on account of a similar belief It was started because a lad, 
the servant of a priest, was trm to ihrow some while powcier mto the 
I'^ucnto Castelbna. I bave not at hand the details of this massacre, bot 
the friars were slaw;hured like pigs. 

In the dreadful epidemic of dnilera in 1882, (he natives bcliavcd 
very well, and I must gi\-e General Primo de Rivera credit for keeping 
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sJricl ftrrier anrt jvrompily organising Uic constnwtiofi of temporary 
hospjt^s, the iaspection of every pamh of the city, the conveyance of 
the sick lO hospital, and the buri&l of the dead- It w-u done under 
military direction^ and with the assistance of the priests, the civil author- 
ities, and the principal inhabitants. No disturbances occurred owing 
to the strong hand of the Governor-General, although some of the evil- 
disposed natives bej^ to murmur about the doctors carrying about the 
disease. 

The morlality wax dreadful ; I believe that iiome 30,000 people loct 
their live* in ilie city and provicoe of Manila in tliree or four fnoctths, 
Iti order to nurse the sick and bury the vast number of dead, it was 
oecessary to employ the convicts aiid prisoners. All these people 
befnved remarkably well, although many succumbed to the disease. The 
survivors were pardoned outright, or had their sentences redticcd. If 
the Goveraor^Gencral had shown signs of weakness, the horrors of 
1820 might have been repeated. 

To give a better idea of the credulity of the Tagals and other 
native*. I may *ay that in 1B6R telcKi^m* were received in Manila (viJi 
Hong Kong) which were made public in the islands* aiinottncing the 
Spanish revolution of SeptcmbcT, and the ncw», with stupendous exag- 
gerations, reached the- remotest villages and the most miserable huts. 
A general and indelible idea took possession of the minds of the natives 
thai Kevotuiion (they thought it was a new emperor or a great per- 
sonage) had decreed that all were equal, that there should be tio dif- 
ference between Indians and Spaniards, ihat the latter had to return (o 
Spain and Indians be substituted in all employments, and that the tribute 
would he greatly redttcecL That there wonld he no cnnicriplion nor 
corv^^e (personal work), that ihe Pope would name several Indian 
bishops, and that the Spanish pricvts woukJ return to the Peniiuula, 
Tltat a new captain ^general would arrive wlm woul^ marry a native 
lad/, who would be nude a princess, that ilwlr children ^'ould be kings 
and sovereigns of the I'hitippine empire. 

All ihi> was confinned by prqihecics, by dreams, and revebtions, 
and great miracles by the Virgin of Antipolo and of St Joseph, and 
other patrovis of tl»c Indies, not omitting St. Peter, for whom the native 
dergy protes a profound veneration, and who is the patn^n saint of a 
brotherhood which has caused mudi trouble in the Philippine*. 

General C^dara, informed of all these absurdities b^llie friars, 
did not fail to appreciate tlic inunense importance of the movement 
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which, Itkc tht tc&chlflgs of the so-called {[odd of Paaa^ aad Saawr who 
collected thousands of foliowcn, might produce a general iiuurrcction. 
He therefore took due prcoution«, and tnvitc^ aJI the Spaniards m the 
Philippines, wil^out dislittctioii of party, io supporl of the Government 
constituted in Spain. There was, however, much agitation and much 
traveling to and fro amon^t the native cicrg)" aod the pettlfojr^fr 
lawyers. It was, liowever, not till 1872 tftat the consp4ra:or« succeeded 
in prodacing the fnutiny of Cavite. which wa« qniekly suppre^ied, with 
niaeh slaughter of the mntinecrs. 

Ttkc diief aniu5CR>cnl of ibe Tagal b oock-&ghting. I sliall not 
describe this wcll-knowti spon. hut vrill remark tJiat U provides no 
inconsiderable revenue. The ri^^t of buildbg and rannin;; the cock- 
pits of e;ich province i« farmed out to Qiineic or Oitnese ha]f-b<^cds, 
and no combats may take place except in these places. They are opened 
after Mass on Sundays and feast-days, and on socne other days by 
special leave of the authorities. The love of this sport and the hope of 
gain is «o general that the majority of the natives of Manila are breeders 
of game-cocks, whkh they tend with nniduou^ care, and artisans often 
carry their favourite birds to thcir work and tether them in the ^hade, 
where they out keep ihcm in view. Horse-rtgtit:^ occaskmally take 
place. The ponies of tfie Philippines, although not usually vidoas to 
man, will ^ght ^\^gc1y with each other* and inflict sev-ere bites*. I 
remember a case where two ponies harnessed to a victoria b^on fighting 
and a Gtxardia Gvil attempted to separate them, when one of the ponies 
seizcfl htm by the thigh, lifted him off his feet, and shook him as a ter- 
rier might shake a rat; the f1e<ih of the man's thigh was torn away and 
the bone left bare. Thisdreadful wound caused hi« death. The occur- 
rence took place in front of tlic church of Btncndo in Manila, Bull fights 
have been an utttrr faifure in Manila, altltougb manv attempts tiave tmrn 
made to establish them. Flying kites is a great amascmciit with j-oiing 
and old in the carty months of the year, when the nortlicast monsoon 
blows. Ftghis a,re organised : the competing kites have crescent-shaped 
pieces of stcd attached to the tails, and the competitor who can cut the 
string of his opponent's kite by causing his own to swoop suddenly 
across it, is the winner. Betting on tlie resuh is common. The TagaU 
arc also fond of the theatre, and some years ago there was a Tagal 
theatre b Binondo uhcrc conttrdics in tlut language were pbyed, I 
have also met strolling players in die country towns. 

But of all kinds of shows a good drcus is the one that fetches his 
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last dolUr out of the Tagal. Guiscppe Chbrmi r«-ape<i a silv^cr turvcst 
in Manila on both occmons he pitched his tents there- His ^idvance 
agent, Ma>a, a Chilian, paved the way for success, and the posnpous 
anDOuncement that Oiiarini was t)om in the sacred city of Rome, g^re^^tty 
impre s sed the natives, who flocked in thousands to his circus^ Qitarini 
considered himself able to tame the most vkiwis horse, and purchased a 
fine Manila pony that no one could manage. The beast, howcrer, was 
noc subdued l^ his powers, and, sbetxir^ t}ie tamer's check, t^t of! a lar^ 
piece. 

On feii5t-(Iays in the larf^r towns, open-air plays arc sometimes 
given, and what with preparations* rehear»at«, and performance, absorb 
the attention of a lar^e number of the intiabitants for a couple of months, 
J witnessed a very notable pcrfomiancc of this kind s«nc years ago at 
BaJayan, in tlie province of Batanga^, tlie dtaracters being played by 
the sons and daughters of the principal pecpk there. Tlie subject was 
taken from the "Wars of Grenada." In the first act we saw a Gtristian 
king and hii court, also his only and peerle&i daughter. After these had 
had their say, an amha^^sador from the Moftl^m king wa* announced, 
and tbe king summoned his council to consider tlic communication. He 
took hi» seat upon the throne, with gray-beaided cotincillors on each side. 
The Moslem envoy, and his suhe and escort, entered on horseback and 
very unnecessarily galloped about and gave an exhibition of their horse- 
manship. The envoy, still on horseback, harangued the king, and arro- 
gantly demanded the hard of tlic beauteous princess for his master, 
Ihrcatcning war to the knife in case of refusal. He then .retired to his 
camp. 

Next came the discussion of tbe demand, which the grey-beards 
think it hopeless lo resist* The Moslem envoy was sent for, and amid 
great grief the princess was about To be conSdcd to his care, when ilierc 
rushed in a young Christian warrior and tiis fotknvcrs, who swore they 
would n«ver allow a Oiristian princess to wed a Pa>-ntm, and dismissed 
the envoy with contumelious remarks. He retired vowuig vengeance. 
All this occupied a long time, and I did not remain for the rest. I think 
it took two days to act. Hut from tlie volleys of musketry and bring of 
rockets and mortars which I heard, a sanguinary war must have been 
waged and many of the characters must have perished. The play was 
acted in a more spirited way ihan usual: some of the male performers 
dcclaimotl their parts with energy. Some were mounted cni fine pontes, 
and vrere well got up and annetl. 
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The girU' dresses wtrc rich, and they wore a great deal of jewelry. 
Some of the princc-we* were very handsovne girli. Tlicrc is i sort of 
superstition that any girl performing in one of these pieces is sure to be 
nurrted within a year. This makei them very ready to unilertake a part, 
as lliey obtain an excellent opporttmity to ditplay their diamift to ad- 
vantage, and 40 help to fulfill the prediction. The play was witnessed 
by tl>e jxuus of the population of Balayan and by numerous visitors 
from the nei^hbounng towns. It waA considered a very succesiful per- 
formance* and it carried my memory over the wide p£d£c to Peru, 
where I have seen simQar plays acted by th^ courtrj- people in the Plaza 
of lluacba 

Tagai Liuratute 

Tagal litcramre doe* not amoimt to very much, and the policy of 
the Government of late year* has been to teach Spanish as well as the 
native dialects in the schools. This did no4 meet the approval of the old 
sdtool of prirsts ; Imt many of tlwr younger one* lia^'c accepted the Gov- 
rmment view. In the Exhibition of the Jliilippines, Madrid, 18S7, 
Don V^icente Barrantcs showed twenty volumes of grammars and vocab- 
nbries of the Philippine dialects, and thirty-one volimies of popular 
native poetry, besides two volumes of native plays. The Reverend 
Father Raimtutda LOmvo exhibited iwentyeiglit volumes of rcl^ous 
work?^ ill the Visa>as-P3uiayano dialect, and tlw Reverend Father Fran* 
cbco \'aldc2 a study of the roots of the [locan dialect in manuscript. 
Many wortcs in the native dialects have been wrilten by the Spanish 
priests, »«* as one by the Reverend Father KTanuel Blanco, the learned 
autJjor of the "Flora FilipitM," of whicli I give the title and the first 
verse: — 



Tagaloc verses to assist in dving 
well. 



"Manga dalit na Tagalog at pag- 
tuloiig sa iitaiualuatay na ta- 
nang Cristiaaa."* 



M^mUa, 1867, VTTT, 61 pag 8<». 

"Aba btmtabasa baquin baga caya 
Tita camuntima i nata cang bohala-^ 



I now give tl>c title of a secvlar poem in English and Tagal, that 
tbc reader may compare ihc vh^rds and tiote the subject ^ 
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Sion- of the life of the beaute- 
ous shcplicnlcss Jacobina, a 
native of Moncacla, who be- 
came the Vfiic of Uk King, 
Policsrpio dc VilUr, In the 
Icingdom of Dninutia, and 
bore a son natncd Villarda 



^Salita at buhay n^ng marilang- 
na pastom na 51 Jacobina tubo 
ia VilU Moiicada N*a^iiig 
HS&iM uang Policarpio dc Vil- 
Iat S3 c«harian nan^: Daloiacia 
nig:^ roon nang isang Bnp- 
Ugna aruic ang paitgaia i si 
Yillarda" 



The poem bcginfi — 

"O maanion^ Ester mananalong Judit 
Mariang linaxiag nitong sang daigdig." 



aod concltid 



"Panang nang pupuri ang bhat nang ca!»g 
Sa yanang inaguling ang ttnamo i sangit/' 



I do not Think it ik necessary to quote any more, a^ tliis gives the 
reader sufficient idea of the language. 

There is much that h gotxl \n the Tagal, much to like and admire. 
Astonio de Morga. Sinibaldo dc Mas, TomAs dc Com)!!. Paul de la 
CironiiTc, Jagor, Bowring« Palgrave, Foreman, Stevens, Wonrestcr — 
all have some good to »y of him. and with reason. Out the porati- 
cal blood i* strong in him yet. He requires restraint and guid- 
ance from those who have a higher standard for their actions than 
lie has. Lpeft to himself he would inFallibly relapse into sa^-agery. At 
ihe same lime he will not be governed by brute force, and tinder 
oppreaion or contumclioua treatment he would abandon the plains, 
retire to the mountaim, and lead a pre<latory life. A1ttK>ugh not just 
himself nor truthful, lie can recognise and revere truth and jtistice in a 
master or governor. Courageous himself, only a courageous man can 
win hilt respect. He is grateful, and wlioever can secure his reverence 
and gratitude will have no trouble in leading him, 

I tuvc testified to the Tagal's excellence in many hancficrafts and 
callings, yet I greatly doubt whether they have the mental and moral 
equipment for any of tii« professions. I sliould not like to place my 
affairs in the hands of a Tagal lawyer, to trust my life in the hands of & 
Tagal doctor, nor lo purchase an estate on the faith of a Tagal sur- 
veyor's mcasurcmctit. 

I do not say that ihey are all untrustworthy, nor that they can never 
become fit fof the higher callings, but they arc not fit for them now. 
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and it will take a long tinier and a completely changed system of educa* 
turn, before they can become fit 

What they want are examples of a high type of honour and morality 
that they could look up to and strive to imitate. There are such men in 
America. Whether they will be sent to the Phihppincs is best known tD 
Mn McKinley. 
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The Begixning of Archaeologv may be said to have been made 
with the decipherment of the Rosetta stone. This was found at Rosetta 
in 1799. It contained three inscriptions, one in hierog1y[^ic, one in 
demotic and the other in Greek. There was reason to suspect that the 
three inscriptions were identical in meaning and with this clue scholars 
set to work to decipher the hitherto unknown hieroglyphics. Young 
and Gelt made a good beginning and by 1832 Champoltion had suc- 
ceeded in deciphering all the inscriptions. 

Before this result had been reached Grotefend made a substantial 
start at explaining the cuneiform characters of Mesopotamia by compar- 
ing the known names of Persian kings with cuneiform inscriptions he 
thought might contain the names. This gave the key, and Boumouf and 
Lassen (183&-1844) completed the short Persian alphabet. Next Raw- 
linson, from the trilingual inscription at Behiston in Persian, Assyrian, 
and Vannic worked out the great Assyrian syllable-system of six hun- 
dred signs. 

Since this time Egypt and Mesopotamia have furnished magnificent 
fields for research into times hitherto lost below the horizon of history, 
and the date of the beginnings of civilization has been placed further and 
further back. 

The relics of the Egyptian literature hidden in papyrus rolls be- 
longing to the period from A. D. to 1000 B. C. have been deciphered. 
The Book of the Dead, showing the worship of Osiris, (see volume I) 
is one of the great finds of this period. Stmly of the remains of temples, 
tombs and towns has shown before this period and from 1000 to 1600 
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B, C- the cTCf^dajr life of a grcai cuipLrc. Anterior to this had comt tbc 
Invasion of the Hykso»: prior to the Hyk»os ilie civilization o( the 
twelfth d>-iusty (about 2600 B. C) ; then back berond a period of decay, 
the civilizalioo of the Old Km^cioni (4500-3500 B- C) that buih the 
g:ntides4 of the pyramids ind mcmtiincntal remains. This was preceded 
by the invasion of a people proibaUy from the direction of the Red Sea 
(abotit 5000 B. Cl), who brought with them much of the base of the 
civilization of the Old Kini^dom : and dating probably from as early as 
6000-5000 B, C arc found rdics of a prtniiiivc t^^yf^tion race that bailt 
towns of brick, Dsed linen, leaUier, poncry, wood, ivory, copper, and 
polished flint. 

The remains in Chaldea seem to be even more ancient The re- 
lipous titerattsre given in the first volume dales further bacJc than any 
literature of Egypt, Ubraries of clay tablets seem to have been in 
existence before 3000 B. C, Researches have iboi been as extensive in 
the ^tes of towns as in Eg>'pt and the oldest civilisation is T>ot as well 
known. We give below a sumtnary of the facts of the Babylonian 
period* 

In Greece, archaeology has discovered the remains of high civiliza- 
tkms existing in ilie Mycenian age before the Doric invasion of about 
1000 B. C. The earliest relics oi civilization seem to go back to about 
3000 B,C 

But archasc^ogy pushes its rcsearclies into the sttidy of primitive 
nun far back before the eras of e%-en Chaldea or l^gypt. The great 
ages of thcftc counlrie* correspond to the ages when men used bronre 
largely for weapons and ornament? (about 3000-1000 B. C) and even 
to the age of copper (5000-3000 B. C)- Tbc lake dwcDcrs bekmgcd 
to the latter period or even before. Prior to them there were work- 
en In polished stone. The ^ti of the cave dwellers, wl>o at the 
last were workers in bone, and at the first were rude shapers of stone, 
carry us back no man knows bow many thousand or tens of tboasand 
years- 
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A SKETCH OF BABYLONIAN SOOETY 



Thr pbepabation of a history of Babylonian cuhure is surrounded 
with so many difiiculties that only those but sU^tly acquainted with its 
aspects would dare to undertake the task. In fact, the most necessary 
prcliminar)' studies have been bej:un only within the last few years. 
Historical works on the subject show a disregard or ignorance of the 
elements of the history of culture, while tlic preliminar)- workft which 
have appeared lack more or less the bond of interrelationship. It is, 
therefore, not an unimportant work to give for a part of the hisior/ of 
culture an outlinCf or skeleton, about which the scattered and discon- 
nected studies, thus far attempted, may rally, and thus make it po^ 
sible to proceed more methodically in the consideration of individual 
questions. 

For these reasons I fiave decided to condense several lectures writ- 
ten sonic years ago into the present publication, which neither claims 
completcnesK nor to pronounce ttie final word. On tlie contrary, I hope 
that sharp criticism will be aroused by tiiis sketch, ilirough which the 
common aim or object may l>c advanced. As this is really a sketch of 
tlic subjea, I have refrained from citing and collating authorities which 
arc to find their place in mone^raphs to follow ; and this also expbins 
why I have taken up society as a unit, and scarcely ttjotc than indicated 
its development. The work is based mainly upon the conditions of 
Babylon in the sixth aiid seventli centuries before the Christian era. la 
goinf still farther tiackward, the task is to unravel the c1ose*meshed 
fabric of Babylonbn culture and to study tlie htfttory of its development 
along the individual strands. 

In the activity of tliousands of years the Euplmtcs aiid the Tigria 
have buili up fron; alluvial drift ihc territory l>ctwccn their arms* Sand 
and stones, stripped by the melting snow from the Annenian Moun- 
tain peaks, luve formetl deposits which puslicd the Persian (Julf ever 
farther back toward the south and cast. Thus we have in the south 
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a province with no mountoinoua formations, bot only plains and hilU 
of sand, with btat few stones. The plain i» lraTCr*cd by the two riwr* 
nanictj, whidi ulScr in relative level at two poinu ; at one place the water 
of the Euphrates flows over and feeds tJie Tigris, while lOO mile« 
southward an c^pjalization occurs by ibe reflux of the Tigris into the 
Euphrates, 

If wc consider the climate of the coimtiy, we find in the south, in 
the whole of Babylonia, the eharaaemtics of the hoc deiert dimate 
modifked ct\\y by the moisture from the rivers- The desert extends tip 
oJong^ tlic Euphrates and spreads far away beyond it over to Mesopo* 
tamia« Kcvxrthelcss wc must fonn no falM picture of the McsopotaiiiJan 
desert. After heavy rains it is overgrown by vegetation with wonderful 
rapidity; and the traveler from the Occident is often amazed when, after 
the rain, the entire desert appears yellow with crociu plants or blue with 
other growth*. At such times the Arabian nomads cross the Euphrates 
to pasture their cattle, and thus thousands of years ago strife arose 
between th* residrnt* and the invaders, which contmtied yet further 
during the htstorical deve1opn>ent 

So far &» historical notices accessible up to this time extend, there 
itJll rciTuiins the sole probability iliat in the south of the country irav- 
et&ed by the two streams, northward, eastward, and westward from the 
Persian Giiif, originally dwelt people of a race who used an agghjtina- 
tive language, vitrc characterised by a compact bodily frame, and were 
of a Mon^loid type, I do not wish to enter deeply bio se\xral much 
U)o radical theories concemmg l!w Sumerians and their racial afRnitie:« : 
I would iiKrcly like to refer to the fact that [ have already in my txiok, 
Hitttte Inscriptions, cnlled attention to the possibility of n connection 
between the so-called Hittites, non-Aryan prolo* Armenians, and Su- 
nierians, and that the ancient |>opu]ation of EUm might ra^^lly be 
included with these. But even in the earliest times Semites appear (o 
tbc north of the district t>ordering on the Persian Gulf. As in the his* 
torical de^^lopmenl between 2000 and 600 B. C.< two invasions and set* 
tlenxnts of Semitic nomads can be recorded, in which connection the 
theory advanced by Winckler ooncerninc the Aranueans and tlie Oial- 
deans is especially to be noticed, it is very natural to assttmo also for 
tiKSC most ancient Semites a nomadic pcrio<l, which had already ended 
when faistory^ begins to raise die curtain l>eforc our searching eyes. 

The pohEical supremacy of tliesc oldest Se*ni1es introduced racial 
variatiOQS. We may look upon tlie invading Ka^sitca from the Kas- 
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uesm momntaint a« a third HmiCTit, which atso for a tinwr fnmi<tHcd tlie 
acknowledged rulers of Babylonia. The second wave of Seinitic immi- 
gratioo, the AnunaJc tnbc«, had begun in the time of Uic Kassu rule, 
inil for centuries fumLnlieO Uie numadic |XjpuUtion of tJie slcppcs* 
against whom the population of the cities were engaged m struggle- The 
advances of the tribes and the retreats of the agricultural population 
were accompanied by ruins of dikes and canals until a strong liand 
again forced the nomads back and restored the water courses. These 
tribes became gradually Jiettled and constituted the fourth nicial clement, 
as appears from several historical notices and from Assyrian contracts. 

Finally, we must notice the pushing forward of the Seinitic Kaldi 
tribes from the south, and the contemporaneous efforts of the Assyrians 
from die north to obtain the supremacy m Babylonia. Dut while the 
preceding four elements composed the basis or foundation out of and 
upon which ruling clas<<s developed, these two latter parties formed 
external (actors which influenced the social and political life of Babylon* 

If wc also mention as a potent external factor ttic Elamite mon- 
archy, which endeavored to play off the Kaldi and the Au>Tians against 
each other in their struggle for Babylon, we have briefly sketcheil the 
pk tare of the inhabitants, dieir origin, and those of their neighbors who 
come into consideration. 

From these clenicnts and their sediment was formal what wc are 
accustomed to regard as the Babylonian state. We must not imaj^ 
an oriental state, however, as being any such firmly welded whole as 
arc our modem European states. Race feeling operated in a manner 
altogetlter different from among us. There the who!e life of the State 
was concentrated about great cult centers- Surface configuration, 
intercourte rehilions, and the coincident power of sinf^e provinces 
welded a greater political unit about a cult center. Thus was formed 
a politkal organization that perhaps soon after was merged into a larger 
unit, and left nothing but a pamc bchiml il in |>roof uf its former cxisl- 
ence. Among these political units we know of Sumcr and Akkad. that 
is, tlie power once connected with Ur, the Kingdom of Babylon; also 
miallcr ones in tlie north, such as the kittgdom of "the four regions" 
and the Kin}:dom of Kisshai, of which the ctili center is not yet pre- 
ciiLdy dctennincd. but probably to be soui^lit in northern Mesopo- 
tamia. Farther away from tlie proper center lies Elam, which had 
attained the rank of a State iiinee primeval times. We «e« Assyria and 
f^nlicr to ihc north, the proto- Armenian tribes. 
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Tl^? political history of BabykJii, cvi-ri in Uic c^Uest tiincs, presents 
an alternating picture of ccntralizaticm and disinttrgration of xhc eiiipirc» 
embodying tlte centralisation. The (luestion presents itscU. what coiild 
have been tlier cause wliich in so remote ^ period again and a^in led 
lo the consolidation of a great district, while as yei, in all neighboring 
provinces, with few exceptionii. only a nwre or lc*s feeble tribal bond 
conid be formed. The answer may be inferred from the fotlowing cir- 
Ctmutancet : 

( 1 ) As soon as an individttol by rea?«on of Hie dovninalion of one 
of the tmalter commonweahha had succeeded in restoring ll»e central- 
ization after a period of its decay, his main efforts were especially 
directed toward the restoration of the neglected canals. 

(2) During a decline of the central authority the canals bcctme 
choAced with sand. 

(3) "Hie Babylonians imagined the period of sudi political weak- 
ocas lo be a tii»(^ of an^cr of the ^oddj who were des«rtir^ tlic country 
and giving ibe supremacy over to iit enrmie*. 

(4) The hydrographic conditions of the country of the two rivers 
were of such tiatme as in themselves to call for TegulatK>n and utilixa* 
tion- Kor, wiule the bed of the Tigris in its northern portkm is lower 
than the linplirates, so that the latter seeks an outlet toward the Cormcr 
during Inundations, farther or, al t}ic second conHucncc of the rivers, 
it IS higher, Thi* peculiarity, which apparetiily coiUndictn the fad 
that iht Tigri* in (ha! part fiows much more swiftly than the Euphrates, 
is explained by the fact that tlie former fiaws in a straight course, and 
thus has a mucli shorter difnance to traverse tlian the EiLphrale-s, whidi 
describes a large loop. And while the swifter course 01 the Tigris pre- 
vents it from choking its channel, the Euphrates at once covers its 
domain, its bed, and chamieU with its alluvia) drift whcrcvrr a t<ys- 
teinatic regutatkMi is not kept iii cofUinumis operation. T; rcpcatcJly 
filliE its own channel, tears away the t>ankfi, arul reduces the painfully 
acquired agricultural land to swamp an<l waste again. 

In reply, then, to the ifu|mry ^% to the cause of ihic ever*Tca]ipearing 
centralization, it may tie answered that the nomads who tirst Bctik<i in 
the country of the two rivers were compelled by lire hydrographic con* 
ditions lo regulate the river system ; this r^uUtion demanded and dcrd- 
oped an administrative center : these condtiions gave as a rei^tilt the idea 
that the countr) belonged to the gods; and this idea had force to bring 
about a real centralization. Ideas continue in activity thousands of 
years after ti»e conditions out of which ihc>^ arose ha^'e altered We 
must not be surprised, therefore, at finding this idea cpcrative under 
later conditions ; we tnay even use it as a clue to the complicated life of 
New Babylon, 

If« now, we consider the State^I speak, of course, of t)ie bdivJdual 
States in tiictr inward and otitn'anl dcsign*^wc have to rc^gard two 
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bctors : ( I ) Tlic State «r!CTS about one focufi of cult. For the Orient 
thi* cuJi center U of ihe greatest importance, since the devdopment of 
Uk State id most closcJy connected witli it. (2) The other poiDt of view 
b the poltiical-ccononik- The citizens of each one of these States 
became landowners soon after they had srttlecl in Mesopotamia. They 
did not cultivate the land themselves, liov^ever, but the work was done 
by serfs or semi-serfs, obtained by military expeditions and by pur- 
dtaK. We have private contracts from which wc see how boat oq)edi- 
tions iivere undertaken up the Euphrates ngainM the northern province.% 
where the less ci\nlized tribes lived, and in which the contractors, who in 
tills case were merchants and fred>ootcrs, undertook to procure ala^-cs. 

Among the Assyrians, in contrast tg Babylonia, the idea of the 
State was one of somewhat l\rmer consolidation. Tills was caused by 
the (Ituation of Assyria, wedged between Babylonia and northern Meso- 
potamia, and by the inMitution of a mercenary army since Tiglath< 
Pilcser I, whicli was hkcwisc an efficient factor iji the fonnalion of a 
stronger govcmmenl than in Babylooia. Neveilbeless^ the political insti- 
tutions of the two States are somewhat similar. 

The official* were grouped in three orders — those who were occu- 
lted with the internal administration ; those who watched over the neigh- 
boring and tributar)' Stales, and \\k military service that guarded tile 
interests of the State agahist enemies, and were frequently employed as 
govcniors of subjugated States and tribes. The old nobility had. more- 
over, a direa inlcrey in ilic Slate, inasmudi as thc>' pre-eminently 
shared the offices among themselves. 

The rcn*Ainmg subjects of the kin^ were partly direct and partly 
indirect, and tbc latter certainly, in so far as tliey were, first of all, sub- 
ordinate to the hierardiy of a temple. 

The interest that the individual citixens had b the State lay, apart 
from d:c especial inlcrcato of the nobles, In the ilcfensc against outward 
attack and m the inaintcnaitcc of taw and justice; and wc find, in fact, 
tliat ilie Babylonian State was cliaradciizcd by a tnghly devdo]>ed jurid* 
ical life. As against tlic nosnadJc tribes the dc^mcstlc militia and the 
merccnaric* had to suffice more or less, while against the neighboring 
|K>wcrs the triljcs ih^rmsclvcs were now and again impressed inio service. 

Of the coruiitution of the Babylonian State we know very little 
indeed, and the little we do kriow is of a negative dtaracter, only as the 
documents gi^-e us infoimation of the abrogation of this or that priv- 
ilege, etc Besides that, there are preserved to us several charters from 
Babykuiiau provinces, which grant certain prerogatives to one family or 



mother. Thus it was legally estabUshcd that offictab of the State draaU 
HOC alter a free territory of this kind ; that in infuibtunls slK)uld not t>e 
arrested by the State police nor be constrained to the perforroance of a 
ntjmbcr of various vilJcin services owed to the Slate. Wc may probably 
aASUine that certain cities obtained charters or (rancliiscs, but we have 
only proofs for the investvre of forcisfners with ciric rit^ts Urn in Ibe^ 
time of the Prrsians, when very soon resoonds the cry "Civis Susanus 
snm" (I am a cUiz^n of Stiu), whidi it imporlafit for our appreciation 
of Cynis's statc«nunshipL 

From all accuuiittt vic must conclude tliat tlie Babylonian kingdom 
was divided into provinces, which were subdivided into admmisirative 
districu, within which lay the free family estates. Everyvphere tmt in 
the free esutet or territories the central auUiority had the right to cctn- 
mandarrests, to construct roads, bridges, etc- and lo collect stallions (or 
the breeding stocU of the government, or to make arrani^emeitts for the 
maintenance of the studs. The contra« thus made apparent betwwn 
the right* of the gmeral government and those of the free estates indi- 
cates a period of transition from iIk feudal lo the centralized s>'Stcm- 
The fonner ia, of ooune, the earlier and bears witnesit to a time when 
the families were absolutely independent. With the groiAtli of the cen- 
tral power, however, the importance and influence of the old families 
diminished, and only now and then occurred a relapse into the feudal 
system, such as, for bstance, we learn from the charters. Such priv' 
il^ed territories n^ere generally held in the possessioR of the old noble 
families. These also ftn-nished the S:ate with llie entire force of its 
dignitaries, and the hi^ political ofik«s very often descended from 
father to eon. 

The citirena were, mdccd, as explained atx>ve, very diflfercnt as 
regards race and legal status, but soon became amalgamated imder the 
bfluence of (he higher civilization. 

The Babylonians appear to us enterprising and rather vindictive 
and bttgious, as shown hy the numerous lawsuits. In their reUtioDS with 
the gods they assumed tlic position of equals, and yd at the same time 
<!isplayed the deepest submission- They made offerings to the gods, 
but also demanded favors in return. If a penon had oaoe ccmmttted 
an offense, however, be could not lament suiTicienily before the higher 
powcrs> 

The femily formed the focus of the wliole life of the Babylonians, 
and preaented a united and unbroken front Thus we often find the 
iaterestsof the State and those of the family in conflkt. The sharp sep- 
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aration of the families (rom one another is cisily explained by the tof* 
mcr nomadic life of these peoples^ 

Sbeic, moreover, the individualfi of a clan wcr« dependent upon one 
another, ihe legal conception was gradually developed Uiat the property 
of an itidividLial belonged not to himself, but to his whole famtl). Wc 
may tlma explain the fact that real estate could be sold only oo con- 
dition that the other members of the family gave their assent or signiiied 
tlieir willingness by their prcseccc while the bill of sale was being 
drawn up. A further important factor in the de\eIopmcnt of the 
bmily life is ancestor worship and the conceptions resulttnfr from it. 
w^iidi have had llie greatest influence in the religious development of 
the Semites. 

The faunilicA are, then, as we have seen, the actual luiits out of 
whkli Ihc State is composed. Tlic individual inernbcfs of tlie Cmuly 
Mand. therefore^ in a somewhat freer petition as r^ards the State ; they 
feel that they are first of all memt>eTS of their own family, from which 
ttieir connection wiih tlic State results secondarily. 

Tlie relaiion of the king to the subject was a double one* ( I ) The 
king was tlie higlKsl representative of the family, which implies the 
conception of tlie whole State a» one family. Under this conception he 
was die repres^tative of his subjects in their relations with the gods, 
and had as such n great authority, (d) The Wing, however, did not 
belong to tlic particiibr families to wliich tlic individtial :>ubjcct5 
1>clongcd. Tlierefore family interests in thU regard often overbalanced 
tlw duty owed to the king. 

Ttic individual families in Babylon were often at enmity with one 
anotlier, and this antagonism had close relations witli external politks- 
AH the powers round about Babylon, as the Elamilcs, Assyrians, and 
Kaldi, had their partisans in tlw city. The partisans, however, belonged 
rfspeclively lo the different families. According as the influence of thi* 
or ihsil external power predominated in Rabylrm, ome family was pJayerl 
off agiina anotlier. and their relative possessions were Uiiis shifted 
accordingly. The two boundary stones belonging to this period — one 
datcfl from Sargo^i. the other from Merodach-Bahdan — are very good 
illustrations of this condition. 

Tlic relalton of children to llieiv parents was at first a rather patri- 
archal one, traces of which arc found down to the btcst times. We 
bare a document from which appears the father's right of protest 0:1 
the occasion of hb sott'i intctxicd marriage. The son might, indeed, 
tnarry agaitut his fattier s will, but in thu case the marriage was not 
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of fnV! ralidity. On the other liind. vce find phenomena which result 
from the further development of the (amUy under the indueiKC of pri- 
vaie property riglits. Documents dated from about 3300 B. C refci to 
adoption to pim laborers. Another kind of adoption was one for the 
purpose of the fulfiUmcni of obligations imposed by ancestor wordiip ; 
that U to say. if there were 1^0 sons, a slave might l>e adopted^ who 
sbouM, after the father's death, bring him the custOfnar>" offcrinjrs^ We 
often see that elderly Rabylonians mtnistcd themselves to a child or 
a<lopted «Iave for care and shelter, and made over thdr property to the 
c3ii1d on condition of being supported by him. This custom is to be 
re};arded already as a rctuU of the cvolutton from collective to iodi- 
vKloal prc^rty rights. 

We do not know much abotit Babylonian education. We can only 
draw inferenees from what Assurfoanipal relates conceming bis educa- 
tion in the iff riduti (nursery). Ke states tliat he was trabed in (eats 
of bodily dexterity, and in readinj: and writini:: as well- We may prolv 
ably assume that the weil-to-tlo families had their children taught in a 
wrrttng school (fct/ dupsGr^tti). We have fragments of tablets in which 
mention is mudc of a writing house, and there are still extant C0f»c8 of 
historical and epic worths prepiared by writing pupils and tiKn procnted 
to a library. 

Trtid» were diligently practiced, and children attd slaves were 
bound apprentices to master craftsn^cn. The period ox apprentice&iip 
lasted several months or several years, acconling to the diffioilty of Ute 
trade. This may have been the case among business men as well, (or we 
find slaves who carried on business for their masters. If the slave 
proved to be true and clever, he mt^tht even be manumitted, but be still 
retained a connection wUh the family. Ahhongh then, in this case, ilie 
idea of the family did not Tct.1 iiposi bkx>d rctationslijp, it nevcrtheknt 
appeared strong iu all directions. 

If, now, we compare the infareucc from the particulars gatliered 
concerning the family with that drawn from the inscriptions, it is «]iown 
that wliat is apparent from the documents was also legally cstabliiJied. 
For example, sons-in-law could pass o\-cr into the family of the wife and 
become legally associated to the ancestor worship of this family. 

As regards the relation of the family to the temple, wc must make a 
distinction between the oldest cults existing witliin tlw domaias of the 
individual families and the ciUts of entire cities. No especial imposts 
were necessary ior ilic fomicr, since these cuU% were cared for solely 
by the membtfs of tlie respective families. Kor the hiier^ on the con* 
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irar}', special taxes were raised by the kinff. Occasionally, however, it 
happeiwdt also, tliat ttie king a9;!;igne(l to a temple a whole family, who 
then had to pfovi<ie for its tnaJnteiiance. This probably occurred for 
the xno^t part after tnsurreciUma liad been quelled 

In ihr dcportalioDs so often practi<:cd by the Assyrians, the question 
is always of the noble families, wlio were (hereby placed in a trying 
situation. They might, indeed, cany on their religious obsen-ances 
even at their place of exile, but were yet obliged to feel themselves in 
banishment, since, accordinjj to its idea, ancestor worship wa* att;tehed 
to the grave* of their forefathers, T_^pon the latter point we have but 
little material; ncvcrthelefic, this much 1% evident from it — that it was 
not necessary tliat the graves should be separate, Wc fcid, on tl:e con- 
trary, in Babylonia, great seputdierj, whither the dead from whole dis- 
tricts were brought, Tliese sepulchers were naturally the centers for 
the sunx>un(]ing diMrict, and individual families connected themselves, 
respectively, with such a temple and such a sepuldicr. To understand 
the development of the family upon the religious botsifi of ancestor wor- 
ship is extremely important in the historical consideration of the Semitic 
nations, and without this understanding a number of facts cannot be 
explained, 

Tlic attempt has been made to prove die cxif^tencc of a matriarchate 
Also anion^ the Semites, and it has been thought possible to adduce evi- 
dence for this view from the oldest inMriptions, Tliis tltcury dcj^cnds 
upon the arruigeinent of the names of the gods and goddesses and of the 
ideograms for man and wcnnan. Nevertheless, the fact that in the 
Sumerian texts the feminine element precedes the masculine is capable 
of explanation on other grounds. 

It appears, however, from the Old Babylonian documents that the 
VLife could coincJude iftdrpendCTt pris'ale contracts; and that she h:td a 
legal standing in the family circle a* wfll a* be^re a rmirt of law ; Ihat 
it, die vnut capable of being her own represent alive in regard to her 
own affairs. She had her private property and retained the right to 
dUpoM of it. Between the thirtieth and the twentiedi ceiiiuHes B. C 
marriage had already developed in BabylonL-i upon the bof^is of indi- 
vidual properly rights. Of course there existed at the same time 
rcmruuits of mere ixncicnt modes of marriage, especially when the con- 
tracting parties were not of equal caste. Thus wc have in llic time of 
the New Babylonian Kingdom — that is, about the seventh century B, C 
^^^ coAc wl>crc a man nwrricd a singer. In the man-ia^c contra^:! the 
dcatli pciudty wis laid upon the eventual unfaithfulness of the wife; the 
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hasband, on the otiicT hand, could put his wife away forthwith en the 
payment to her of a spwifi^ sum of money. In ordinary cascfi tlie wife 
obiatned her dowT>- back if the was repudiated- The chiklren renuftioed 
ia the 1iLi3bat>d':i family. There arc, hDwcvcr, remnants of a system 
where, upon a separation, the daughters ft^lowcd the mother. The 
materia] does not suffice lo furnish answers to all questions relative to 
this subject. 

Wc find women active in trade, industry, and agriculture, and 
although liere. as elsewhere, men were in preponderance, we see them 
as priestesses in public worship. In the more ancient time ihey had 
no4 only the religious ceremonial* to perform, but authority to manage 
the pffx>pcrly of the dctly. Women were also mudi esteemed as prohpel- 
CAcx Thua there wa5 in Arbela a temple which horlxircd a great niim- 
f>er of prophetesses w\io were, for example, much consulted by Asai^ 
baddoa. 

After all that I have s^d about the position of woman dicre is no 
cxca&ioD for surprise if wc find \kt in an bfluential position as queen. 
An tndicalion of this is tlw sJwrt notice in the syndinjnistic Iristory 
that an Assyrian princess ascended the Babylonian throne, and, vict 
tVTJa, we find in the ninth certtiry the Babylonian princes* Samuram- 
mat upon the Assyrian throne. The latter had an important K>vereign 
position, Wc find that she cxerciicd influence upon the intemat life of 
the State whose king 5lie had married, and tliat ahc doubled Babylonian 
inJlueDCc in Assyria. It is Tcry probable tltat ibe legend of the Greeks 
concermng Semiramis can be traced back to tlie bnponant position of 
Samurammat, to whose name, however, whole myths of the Kod4cs« 
Istar have been transf erred< Reliefs from the lime of Aisurbanipal show 
that the position of the queen was an important one in this time, as well, 
and a similar conclusion concerning the position of the middle-class 
woman can be drawn from the documents. • • * 

Amortr tlic slaves wo must distinguish Ixrtween (i) tbofte tl*at were 
in thr privatf* pci^M'^.^ion nf an indtvicUial : (2) the ^rbct odscrifH, 
vtlldfis, who in part had arisen from the condition of 4la%-e«. in part 
had be^n reduced from the condition of freemen into serfdom ; (3) the 
temple slaves some of whom were purchased and some presented to the 
temple by pious citizens or hy Icin^; (4) thos« bekmging to the State, 
captives of w«r, of wl»om the grater part passed into the possession of 
individu.ih or of the temple. The first and third classes were employed 
in industries and about hoii^c?, the second in the cultivation of land. 

We mtist comlder industry in Babylon ai highly developed. A 
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large nomlwr of certificates of ddiv^ry have come down to gt. from 
which it api>ear« (i) that private tndtviduaU in BabvloDia possefMd 
industrial cstaLliAliincnla of Uic nature of factones, and (2) tliat t!ie 
torples were great facioiies. The slaves were I« out 10 wortc by their 
masters, and the hire cither given to the slave, in ca^e he himself delir- 
crcd to his maMer Ihe profit due from him as slave acd maintained him- 
self, or, en the other hand, givcJi to the master if the latter provided for 
the slave s maintenance. Finally, the employer niit^ht irive the stive his 
maintcnancfr and the *iiirpli:fi earnings of the ^!ave to the maMrr, Tn this 
ease the slave also reeeivcd something for his labors. Thus the slave 
might ac£timulatc a Httle eapital. Besides, slavciy was not as harsli in 
the Orient as in the Occident. The slave might Iniy his own freedom, 
and could be adopted and become a member of the family and rise to the 
highest places. 

If one compares tlie employer's expenses when slaves were hired 
with the cost of free laborers, the latter are in most cases considerably 
n>ofe expensive. This appears to contradict an economic Uw that wof^ 
under like conditions should receive e<iual compensation. T believe that 
I am able to solve the riddle in tlie followuig manner: If & free man 
entered bto servke, he had no cUim for compcmtatiun if he bcaunc 
sick or disabled by his work. The slave, on the contrary, must be 
maintained by his master, and there were laws accc^rding to which who* 
ever hired a slave was required to pay an indemnity to his master during 
the continuance of any disability incurred by the slave while a senant. 
Slaves were well protected by these cxceedint;1y humane laws. Every- 
one who hired slaves belonging 10 others look good care not to disable 
them by overtnirdcDing their mrength. As a consequence, the wages for 
a &lavc were Bmaller llian those of a free maru who was obliged to forego 
indemnity if he received an injury from his work. 

As for the gleboi odscripti, ihcy correspond 10 our tenants by villein 
service ; they had to perform a kind of corvtc, that is, they were obliged 
10 work for the landowner on certain days. In most cas«s tliese slaves 
belonged to a temple, and on this account tlic tcmptc Itad also jurisdic- 
tion over tile sUve:« belonging to it. Fugitive and refractory slaves were 
put in chains, but might be released upon the guaranty of a comrade. 
Documents referring lo such cases are cctant. 

VpoD military matters in Babylon little has been handed down to 
us, Tlie foreign rulers of the succco^sivc periods had tlictr o^^n national 
troops, and probably seldom drafted the Babylonians themselves into 
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military »er\*ice. These troops gradually became property owrer* and 
Babylonians, which explains the clinging to the nxn^t ancient cufttom, 
namely, that the pouosion of lanOcd property implied the otdig^tiovi to 
fnmlsh soldiers. 

From the manner of the origin of the central poircrt, ax sketched 
above, 35 well as (rem the iH<a that the country was subject to the gods* 
on the one side, and f rc^n the repeated political revolutions on the other, 
it results, as a matter of course, tbal otit of the tribal pOissessioQ of the 
huid three form* of ownership must have developed : ( ! ) Temple own- 
ersliip; (a) Stale ownefehip, and (3) only secondarily, private owner* 
thip. All three forms arc met !n the New Babylonian docunxntSt 
naturally with nuns variatloos. 

Temple o^i'neTStiip developed out of the proprietary daim upon the 
whole territory cofrpriscd in the district about the temple. Originatly 
a share of the products was yielded on this account to the deity and, 
•hercfore, to his temple. Naturally, in the e\'olut>on of thin^s^ conflicts 
of rights mttst have arisen* and thus, even in the oldest documents as 
yel in the Sumerian lan^iage, we see the kings rn^ged fn regulating 
file temple revenue*. Altlicu^i gradually a paribl conversion of the 
payrocnta in kind into monetary payn^cnts took pUcc, the former 
remained by far the mo*t prevalent, even iit the Babylon of Nebtichad* 
Qcaaar and tlie Ferdans, as the contract tablets sho^. Since, especially 
m years of bad har\-cst5 and in times of war, the rcventies established by 
tlie kin^ yielded but little, a 6xed income was early provided, inasmixh 
as certain pieces of land were conveyed not merely into the theoretical 
proprietorship, but into the actual possession of the temple, in order 
Ihat from tlietn the expenses of the temple and the priests might be met. 

For the form of Stale ownership we have only slight indications. 
If the Assyriati lungs restored tlidr possesions to tlie nobles exiletl Qr 
impnsoncd by the Kaldi, and, zicc versa, the Kaldi kings did the same 
wiih regard to those exiled by the Assyrians, tliis restitution might have 
taken cither tJie form of cnfeofm^nt, of which we have an example in 
the MenxUdibabdAii stone of the Berlin Museum, or the fonn of ris~ 
tiiutio m intf^rutn, while U is yet impossible to determine certainly 
vbclbcT State or pri\*a:e ownership was really the form in question. So. 
to the ease of a nnmbrr of revenues, the <juestion ts still open whether 
Wf have before us taxes upon private property or rents on account of 
original Ftate ownership. On ilic other hand a considerable nuutbcr of 
ckxuincnts in proof of genuine priratc ownership are extant. 
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If we considCT" the three fonns of proprictorsliip from th€ point M 
view of re\'t!EUcs. iE appears tltat the temples played a double role. If 
they only took a Tcwcruie from ceruin pieces of ground, they were upon 
the same foolinfi as llie State, which received re\'cnucs from the feudal 
estates, bin if they held the estates in actual pcwsession they were analo- 
gous to private inelividuAU, who could manage these properties them- 
sdvcft or lease tbcm. 

We lhu» come to the subject of liusbandry, witlch we may now 
divide Into the two principal claf^^es, iDanA^enieni by the owner and 
farming on lease. 1 premise that this refers only to the property-holding 
classes. The ajfricuUural laborers, that is, tlie real producers, were 
either slaves or peasants, who in their village comntJiiity had gradu- 
ally come to a certain condition of servitude, cither to the teniplc or to 
the State or lo the nobles. We have, then, lo distinguish bet;vecn the 
property-liolding classes and iJ»e affriciiltural laborers. Naturally, a 
lai^ number of modi^cations of oonOition arose which bridged ovxr the 
tran»aci»oiis. But, iii ilie rou^h, for the tinie which cxtaiOs froiu the 
ascendancy of Assyria over Babylon to the downfall of tlie former 
power, that is, from 900 B. C to about 600 B. C, one may assume as 
the greatest difference between the two neighboring States— a differ- 
cnce which was also characteristic of the clifTercnt relation of powei^ 
the existence in Assyria of a free peasant class, in distinction to the 
existc^ncc in Babylonia of an unfree peasant class. 

That th« development of Assyria from a political point of view was 
mucli influenced by its social crmvtitution ts to be assumed as a matter 
of courK-- If, now, wc can logically represait this dcvdoptuciit, we 
shall be able to judge of the social backgTX>und, concerning which little 
documcntar>' evidence remains The test will be if the littTe furnished 
by the inscriptions agrees wiih tlie conception previously gained by us- 

Now, it is quite easy to trace how the Assyrian kings gradually 
formed for themselves a military force suitable for rapid movements, 
and how the biter, originally, indeed, consisting of natives became 
mofv and mo<^ a mercenary force recruited from the free lanceic of all 
Asia Minor. It is, moreover, clear from the hlatory of -\ssiir from llw 
time of Aaumat^-irpal on, that tltc intcmal iranquihty was greatrr or less 
in proportion to the exhihitioQ of powxr with regard to outside coun- 
tries. This is explained by the fact that, so long as the surrounding 
peoples could be forced to pay tribute, the standing army was main- 
tained by thi» tribute, but when from any cause tribtte n-as less frceljr ] 
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gmn. tlic public burdoi fell more and more heavily upoii tlic pnxJacing; 
duscs, Whcri, under titc kings of tht eighth century, tht norih ;mh1 ca^t 
became k%$ productive becauf^e of the pressing forward of Ar>an tribes, 
circumstancefi tiittsT have coine to such a po-ss that ^ eonipldc revolution 
resuhed, w-hkh brought Tiglath-Pilescr III, and after him, Salmait- 
assar IV. lo llie throne> Since this revolution took place in opposition to 
the niling riynasry, Anfl since neither king g:ave himself any trouhle to 
establish his Icgitiniscy by artificial pedigrees showing relationship to 
ancient legendary dynasties, it i» probably to be assumed tliat they 
cITcdcd their usurpation in the face of tlic hillicrto ruling classes of the 
military and priests by the help of a third factor. Tills, tlicn, will also 
explain the fact that after the counter revolution of Sargon, he and his 
s^uccessors seized upon the old bTx>keTi threads and relied chiefly upon the 
soldiery and priesthood. If, tlien, we inquire concerning this third fac- 
tor, the only answer is that it is to be sought in the ranks of the towns- 
people and peaftant?^. It is thus made possible to see in the revolution of 
745 B- C- tbe victory of a revolt of peasants. And this, again, is only 10 
be imagined on the hypothesis that in Assyria a strong peasant class 
Uttspuiled by servitude had siu'vived. Always prcEUpposiii); that dcvcl- 
opmcot had taken place thus, the ascendancy of Assyria over the sur- 
roonding power* may be accounted for as the result of the liberated 
atrength of Ihe nation; and, moreover, the easy victory of Sargon, who 
accomplished the restoration with the aid of the priests, may be ex- 
plained on the assumption that many years of warfare had shattered the 
soda! condition of the peasants. 

There arc two factors which make possible a verification of thc«e 
beta. In die Jtr^t place, the fact that Sargon, after he had sciicd the 
pQtrer, regulated pruperly nglits in favor of the lemplcai and, consc* 
quently, to the prejudice of the townsmen and peasants, who were prob- 
ably reduced tojel more oppressive lit^pendence. Thence it follows that, 
before the restoration, temple ownership had been restricted and rela- 
tion with the temple relaxed^ a fact whicli accordingly supports my 
representation of the development. And. secondly, the course of Sargon 
in ihe foundation of the city Dur-Sharrukin, inasmuch a* he boa»>t4 that 
he hat accomplithcd the expropriation of the landowners in a just man- 
n<f» seems to indicate that a free peasant class had survived even after 
llie restor^iGffi. Under the difscendants of Sargon, the evolmioti of 
cotHjitioDS probably tended more and more toward the extinction of this 
ctaas, and thus formed the social groundwork which, after the downfall 
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of th€ dynaily, allcmcd Assyria as well as Babylon to become a Median 
and Pcrstan province. 

Farming: on the owner's own account, as w« know ii from the temple 
records, was practiced in this manner : Peaaanls brought ilieir products 
to the temple rtorehouKcs and received for these products receipts from 
officials appointed for this purpose. It was th« s^me in the ca^c of pri- 
vate ovh-ncrs. It secnis, however* a» if tliis kind of manageinait was not 
ver>- prevalent, or, at any rate, fell into disuse more and more in New 
Babylon. It was replaced by a system of leasing, whidi was highly per- 
fected and formed the transition fnHn domestic to commercial managt- 
ment 

I have already stated that the temples farmed out tlie collection of 
their revenue*: liWewiiie, as with private owners, Ihey rented grcM 
tracts of lai^d to contractors. These contractors made a business of rent* 
ing. inasmuch a? they cither had the lard cultivated on their own 
account by free or unfree laborers, of lease<l ^n^le pieces again. TUs 
sublease was concluded either after exactly the same form as between 
the first renter and the proprietor or else it was a share rent, so that 
the property did not give a 6xcd rent, but a proportionate return, whkh 
brought a larficr or smaller sum according to the result of the harvest. 
Such farming: on shares was also practiced where renters took properly 
<lireclly imder their own management from proprietors. The pietiuv of 
the economic relations of Babylon whldi wi: caii thus sketch by the lielp 
of the contracts, resembles throughout that of Italy in recent ccntarics, 
whose political development, indeed, presents besides many striking 
analogies to that of Babylon. Fully to show this in detail, however, 
would lead me far beyond the Itmiu of my es*ay» 

Producticci was directed primarily toward the gaining of U»e neces- 
saries of life. If the accoimts of the Greeks had not already taught tia 
this, (he indigenous inscriptions would, immediately upon their decipher- 
ment, have sliown that the main siress of social activity in Babylonia 
was placed upon a qtiite extraordinarily intensive cnlti^-atton of the socL 
Innumerable are the receipts for the delivery of grain, of dales, of date 
litter, date wine, sesame, and garlic, which arc found died hrre, ju»t as 
in the accoimts of the Eg>-ptian pyramids. And on this subject the 
accounts of the temples, of whidi the storchoiiies appeared to have ruled 
the market, speak more dearly than anything cbc. At the same time, 
the arrangement is espedally pecidiar, according to whidi live stock 
appears not to have been pastured upon the owner's land nor onder the 
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owner's direction, hvt to have been given into the chai^ of contraeton, 
who undertook to p&*turc llic hertls of variouft owners, engaged to guard 
and care for thcin, and were paid for thdr senices. Here the infltix of 
nomad tribes, with property consisting mainly of herds, and the result- 
big forms of coUedive ownership of large tracts of arable land, appears 
to have led very early to certab ooEnpromiscs vitfa the perfected private 
ownership of real estate. 

The eonsumplinn of theiw^ products, ao far as thty were not claimed 
by the producers then»«lvc«, must have taken place in the cities ; and 
since exportation could probably hare taken place only on a limited 
scale — for as far as Aratna tJic nci^iboriag provinces secro to have pn^ 
duced their own grain — a conchiiion afl to the siie of tliese dtles I3 
lliereby juMified. But then it is unavoidable to assume a highly flounsh- 
Ing condition of indttstry to these cities : and, indeed^ the textile fabrics 
of Babylon mmt have been known and celebrated throug^iout the whole 
world of that tiiiK- The smith's and car^'eKa arts had likewise attained 
a high degree of perfection. While, however, the materials for thete 
arts — 05 mctaU, stone, and ivory — were not produced in the country, 
but entered it aa objects of exchange for the prodacts of Babylon, the 
material for weaving wa» in part obtained in tlic country. There are 
yet preserved for us many copies of orders by warrant, of which the 
temple workers received wool from the temple warehouses m order to 
make dctlt of tt; and this wool came not only from the possessions of 
the Oabylociians themselves, but doubtless also from the flodcs of the 
nomadic Arrnnat^ns, who became, by reason of having a market for 
their products^ e^-er more f rmly attached to the regions of the Euphrates 
and the Tigris through which they roamed. It is clear liow tlicre may 
and must tiavc arisen through this dcvek>pmcnt conditions whkh led to 
ftntagonism between plain and city, between pasture and agriculntral 
oocmtry, and whidi were then irRectcd in the political rntrigues accord- 
ing as individual parties represented one or the other interest And it ts 
dear, further, that with the peculiar growth of temple ownersh^>— as I 
have dereloped it above out of tlie idea of proprietary claim upon the 
soil-^ntagonisms must have grown up between the pnests or repre* 
BCntatives of the interests of the icropleft and the kings as representatms 
of the interests of the State* Only by rtKans of this insight into its 
material condllioo docs tlie history of Babylon, at the time of the dynasty 
of Sargon, for instance. t>ocome inielligible, 

I have already, above, emphasized the fact that the cultivation of 
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Ihc land must have been a very intensive one. We see this frcan |ric- 
lurc* which »1tow how water was raised from canals onto the land by 
means of hydraulic madiines; and we can draw this conclusion from 
Uic syllabaries published in the second volume of ihe London woric of 
itiiwrifHionj!, whJeh Heal with ihr virion* phages of agriculture. Finally 
we fralhifr the sam« knowIe<lge from tlie <]atEt of the lists which, drawn 
up by the temple ofGcial^, sIkiw what amoum was to be raided tii Uixca 
alone fioin t!ie several iracl» of ground. T*lJt»c tracts themselves were 
distinfTuishcd accordin}^ to thf? kind of cultivaiion ; those wlicre the clods 
were broken with die hoc were from tliis called aggidlattu — that is, a 
tool wtuch Tiglath-Pilcser I, for example, ha<] used on the construction 
of roadways in the Annenian highlands. Another kind of tool after 
whidi Iracls of land were najned was the mcmt, wriilen sisk tnar^ 
that is, the ideogram for wood, plus the idcogTani tnar^ whidi is ;q)plied 
to a kind of wagon. Unfortunately the meaning of the word c;uinot ycl 
be ascertained with precision. Wliile marru, in the ^rdiitectural indcrip- 
tHHi, is taken by some to mean ^cuop or bucket, others find in it the 
rrcaning wagon tongue. In some of the contracts niarru certainly 
means a kind of vessel. It might not be impossible that there were two 
rreanings in the word: (i) that of the vessel, which would then be 
referred to in tlic contracts, as wdl as in the architeclural inscriptions; 
(a) also that of an implement which might perhaps find employment in 
trantporlation as well as tn agriculture. 1 inia^ne it as a primitive 
kind of cart or dray, and consider it not impossible that by piittii^ in a 
plowshare a plow niij;ht also ha^x been made from il. FurtlKr, l^nds 
were desi^aicd as 2aq{*u to be derived from zoqaf^ if Ihey were planted 
with dale palrns, an pi shulpi, if bordering on water and swampy, as 
ifiunUt if watered with the water wheel, and as taftu, of which the 
exact siffnificatiofli as ret eludes definition. Especially in Babylonia the 
idea of fallow land appears to he lackinj?, which occurs quite frequently 
in the .Assyrian contracts. Whether here the laitd acttuHy was or could 
have been continuously cuhivaled, without fixed rotation and withoat 
pause, [ leave undecided. 

The individual tracts of land were not computed according to meas- 
urements of pure plare gcumctry, like building p1ot>, but a>ccoTding to 
measures Uiai Iiad been evolved similar to the German joch, wwr^ffl, 
etc.<— that is, acconling to the £ur, or the real unit of capacit>\ whkfa 
about corresponds to the German tuispc! (24 Berlin biisttels). Accord* 
ing to this, a piece of land was designated t^* the amount which could 
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be KnKd upon Et. Naturally, the andent methoct must have Twn per* 
fected under ddvanccd conditions into a Axed measure of extent; it 
appears that generally a subdivisioa of the gur — namely, one-tenth of a 
qa (that is, one etehteen-hutidredth of the smt), with the idcosraphie 
drnntntion xAa hi a, of whicli T <\o x\cA know ihr pmntinciAtinn — was 
fixed as a certain extent of land, which then pasfecl as a unit of nieasure. 
It is not yd possihle to sav anything quite <lef>nitc as to the «izc of this 
Utth of measure; Oppcrt's calculation re^ts upufi faUe pTcitnHe». The 
cdeforated a»^>Ttologi5t begins with (be unit of linear measure, the cll, 
and is naturally compelled to construct besides the UMial t\\ a much 
longer one for land measurement. I believe that I am able to come 
nearer the truth by a conjecture. Tf the ground area of a house is 
measured, it is done by the constniction from tlie linear measure 
gix=qanu^ (reed, t, r., rod)E=7 *i iu^=ommatu-^^t\ dl) of a tmit of sur- 
face measure, namely, gi^ u, that is, a surface of which one side was f 
ells, the other, i ell long. This covtstruction was carried 1o such an 
cjQtenl tliat, if tliere were subdivisions, tliese were einnputed according to 
the surface unit /i\ shu. si, qtmu, nban (bQhen) (mehri /iadnt)=mch ; 
Uic unit of measure was accordingly divided into parts, of which one 
side, equal to y eDs, remained invariable, while the other side was one or 
more inches in length. It seems to me now. that the procedure was 
of like nature in tlte cocittnictlon of the surface unit for agricultural 
land. Since it (=^mmatu) is to be lateen as a frntdameDtal unit, accord- 
ing to the accounts of several documents, this ell of land will denote a 
pkoe of laiid, of which the short side was equal to i cll, while llie long 
si<le, however, extended -i^ far a^ was ncocasary in order that one sh<k hu 
a might tw sowed upon it* 

We do not learn very much about the real activity of the peasants. 
The ground was broken, watered after the sowing, guarded against 
injury from birds or herds, and the fences arovnd the tracts kept in 
order. 1*he duty of wfitching and putttni; the ditches tn order is many 
times emphasized in the documents of tease. About the harvests ajid 
the rtuiwer of gathering them there is almoift nothing to be gained from 
the inscriptions. 

In ilie BabykMi of Nebuchadneziar II, the main harvest of grain 
was tn AJnt (the Hebrew lyyar) ; for dates, in Arnh-^amma (the He* 
brew Marhcahwan). It ii many times stipulated in the contracts that 
the grain or the dates to be delivered should be t>rought to the city by 
boat, and ttten defivered either into stordXKises or granaries on the quay, 
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or in the hoiuc of tht purchaMr or of the ]«£»or, respectively. That the 
>vatcrwa>a» which received careful attention, were used for thb tTvi»- 
})ortation, need not excite surprise. Since ship a5$cs are many tinted 
mentioned, it might seem as tliough the boats had been drawn from the 
bank by asses, but that is probably not correct. According to Ihe repre- 
sentations, rafts of the As«>Tians were made of wooden frames, under 
which were fastened skins of rams, closed and watcr-ti^ht, and filled 
with air. Navigation is practiced in similar manner dr>wn the river 
even to-day on the TigrU. At the place of destination tlie wood is sold 
alon>f with itw cargo, aiid the slons are piled up and transported back 
upon 3530. Such asses might well be meant tn the passages mentioned; 
nothing, however, is learned from this as to the manner of navigation on 
the canals. 

Tlie laborers had, as a remnant of the ancient domestic manage* 
mcnl, their full maintenance upon the land, and wages beside. If they 
were free peasants, these wages came from a share in the prodtKc of the 
harvest. Slaves received their food and clothing from their masters, 
and if they were hired, the employers might give them wages as he did 
1o free laborers ; from this tliey paid to thdr owner the profit due him 
from a slave, but might, however, claim clothing from htm. Therefore, 
there are also contracts of hire in which the employer pledged himself to 
furnish the cloching. It happened, besides, that die eniptoyer paid tlte 
slave's dues to the master, and guaranteed food and clothing, originally 
witliout paying the slave himself anything at all. This would seem lo 
have been the earlier, the other the later form; yet nothing conclusive 
can as y^ be ettabliiJied concertitng (Iiese important questions. 

From the pari of the crop whidi now remained over, therefore^ as 
follows from the conditions dctailcil above, the contractor's rent was to 
be paid, the ov^-ncr's Income, and the incumbent taxes and imposts. The 
rem was eiti^r a fixed rent or a sliare rCTit. In the first case there was 
fixed the amount of produce or money to be delivered to the owner. We 
have several such records, but unfortunately the particulars as to the 
amount of tlie rent permit of no inference as to its relation to the returns 
from the har^-ests. It was otherwise in the case of the share rents. 
There it was provided thai, after deduction of costst, the proceeds were 
to be divided equally between tenant and owner. There are several 
statements in which, moreover, it was n^rced who^lnmld pay the taxes. 

The income of :he owners of landed property, among whom the 
temples also are, of course, to be reckoned, came to them, according to 
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what was said above, in the shape of money or En thai of produce. If 
the Utter ca&c prevailed, and this was the rule, there was, naiurally» 
often a hardship for the oivner in being: cocnpcUcd to meet his moncLary 
c^ligslions (luring a period of low price* for grain. On ihi* accoiinl, 
we fintl VI exceedingly large number of texts in which propnetora were 
forced to mortgage their lands in order to procure inooey, Nay, mofe^ 
ihere even exista a <locument by which a Babylonian 'm »traits n)ort- 
gaged bis harvest on the stalk. 

The necessity of obtaining ready money arose not, perhaps, from 
pri\'ate nced.« alone. The public institutions must many times haTe 
co-operated in this respect, as -n Rome at !hc lime of the Republic* For, 
although as already recounted at the oatset, the temple impo«ta and 
even ibe direct State taxe« were 4till usually delivered in the form of 
produce* and Etceordingly little was at firft converted into fixed Kiim« of 
money, there was anoilier consideration winch compelled the u»c of 
money. And this was the obligation wtiich roteil upon the intlivlclual 
estates to furnish soldiers and their equipment, and likewise 10 provide 
for their maintenance. This obligation was prDbably (terived from con- 
dlHoiu in which the landowner, as yet a peasant himself, held himself in 
readiness for service in arms in defense of the country. But. indeed, a 
mercenary soldier}" must have developed in Babylon very early, especi- 
ally becanor of tbf changing foreicn mle. 

Thui we find itocumentA in which nicney 15 appropriated directly to 
serve for the equipment or maintenance of soldiers. Moreover, this 
explains the occurrence of tike designation of qashtM tor ccrutn pieces 
of property ; these were just such as had to furnish archers. 

Other exactions, to mention these alio which, indeed, did not 
demand a direct expenditure of money, resulted from the public works. 
For this the or^ns of adminiiktration could constrain the t:dx>rers ol tlie 
temple estates as well as those of private owneT^hip 10 a kind of corvic, 
in whtch thnr maintenance wa« furnished by the pc^^e^^or^ of the 
estate. 

In Bab)-lon a very in^portant industrial life liad dcvekipcd very 
early. Of raw products for litis* tlic countrv lud unly iU), joptialt and 
reed m the t>cst quality. All eisc, for instance, skins of animals, wool, so 
far as this was not furnished by the tribes which rooincd tlirough the 
cotmtry, had to be imported. On this account the kings were very often 
led to tmdertake miliiary exi>edilion^ toward tlic Aminus, botli in order 
to keep the way open for traffic and to obtain as tribute what ilie>- could 
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not buy. Babylon miul, indeed, have been a, giguttk tboroughtaie for 
the trade between the Mediterranean and the Indian Ocean. About this 
we can leam nothing direct])' from the cuneifonn inscriptions, though 
we can leam it indirectly, by inferences, and. moreover, from the Greek 
authors. One thing is nevertheless clear, tiiat great amounts of raw 
products lay in the storehouses of Babylon^ 

Producticn was divided into the uK>rl: of trades and that of ke- 
tones. I call trades the activity of free or unfree laborers, because they 
were entitled to take apprcmticcK and teach them their trade, an institu- 
tion which fully corresponds to tint of our modem trades. We have to 
look upon the lonplc and tJie industrial cslablislinKrnts of the rich dti- 
Kens as factories. Wc have a number of cenificatei of delivery which 
show how the raw materials were delivered into the industrial establish*- 
ments and how the finished products were delivered from them. These 
indicate how long the laborers worked and what amount of waj^ they 
rcecivcd. As soon as the products of the trades came bto demand as 
objects of luxury, craftsmanship touched the boundaries of art. The 
conditions in question arc similar to those whidi cxifted in ancient 
H^pL Artisan^liip Is a re&ienicnt of what is coounooty called trade 
work, which yd cannot attain individuality. 

Tlie fine arts were mainly employed upon the royal edifices* Almost 
every kind of Icclmiqnc was practiced there — metal work (especially 
embossed work), metal castinir, ivor>- and wood carving;, and slone and 
tile mosaic The technical perfection of the 1a«t was especially remark* 
able. One is widi reason astonished at tlie biucs, partly metallic colors, 
partly hfnx /of ufi', which were burnt in upon the tiles for mosaics. The 
bronze doors of Balawat are a splendid relic of the artistic skill of for- 
mer times. In considering the stone carving it U ciriking in how mas* 
terly a way tlie hardest stotics were subdued in the most remote times, 
and that, too, uith tools with which modem artists cannot work at alh 
At that lime there was as yet no steeL Even the hard basalt was worked 
with chisds of tempered bronze. Among the minor arts, that of the 
lapidary is especially to be noticed. \S'c find quite delij^hlful cngravmgs 
upon the hardest gems. Here, again, is such a technical pcrfcctkm as 
could be developed only by the practice of centuries, and which later 
became loit, so that similar noticeable worW could fir^t be produced 
a^in only in Italian workslups. Wood carvinf- was empbyed in tho 
construction of lluones and of little Venus figures in wood. A similar 
highly developed an appears abo in ivory work. Ivory w^is a much 
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pr]jt«tl atttclc. for tlic sake of which ilic kings oficn undertook oilUtary 
cxpcditionA, since die clcphanls were alreatly cxterminatnl on the 
Euphrates and the Tigris toward the heginniiig of ihc tenth eeotury 
B. C The ceramics, for which the most excelleni raw material was 
present in all Babylonia, were also remarkabkr. The clay, which was 
already washed smooth by the ri^'crs, was ground up so fine that clay 
writin^f lablets, for instance, were made of such superlative quality that 
tbcy could b« covered with writing ^o cmati a* hafdly to be read without 
« microscope. 

The Babylofiiacs arc our predecessors in the art of prititing* We 
have matrices in clay and in wood The writing to l>e tnultiphed was 
first carved in wood, then cast in clay, and could then be imprinted upon 
any number of cby tablets. 

A hiffhiy dcvekvped branch of industry was the art of wtaWng and 
embroidery, although we have no specimen of the material. We can 
£onn an idea of tliis art from the representations of the E^-ptians and 
the Babylonians. The Babylonians understood how to weave very thin 
fabrics as well as thf thickest. I myself have iccn a cUy tablet in Lou* 
don which bad bccu laid upon a piece of linen, so that even now the 
posiiton of the threads and the excellence of the fabr^ to which they 
bek^nged can be estimated 

The tanner's trade, moreover, was highly de\-ctopcd This, too, can 
be judged of only through pictorial representations. According to 
these, shoes and the harness and saddles of horses were elaborately 
worked. 

TliOM who carried on industry were partly free, partly slaves; the 
former received wages, the latter were hired or rented The owners of 
the slaves rccdvcd from the latter, if tliey were skilled laborers, a fixed 
inconie. This must be clearly recogniicd in Ihc picture of the soda] 
relations in Babylon. U is a matter of course, thftt here the interests of 
the owners and those of the laborers must have been diverse, and that» 
in spile of the immense poputatioa of Babylon, its political conditiods 
must have been very unstable, because only the rich — that is, the dwind- 
ling minority — had an intrrest in the maintenance of order. Bab>-[on 
bad never been Me to attain the position of Rome, where the Plebs 
coaistantly obtained more rights* 

As for the iiistrumenis of lalxir in Old Babykm, they were not 
highly developed. On the other hand, a higti degree of technKftl pcrfec- 
tioa was wrooght out with these poor instruments. Among us the 
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rcvcTSfl is ihc case- Th« tools arc very good, but Xhc skill of the human 
liand hz% greatly diminifthcd^ Whether a division of labor in the nKxIem 
acnx existed in Babylon cannot be yet tnadc clear. There are, never- 
ibekas, a titunbcr of facia vrluch would point to iL 

According to the representations in the reliefs, the citizens attended 
public gatherings on stale occasiotia and temple ceremonies, ridily 
adorned and with the insignia which distinguished them as citizens; that 
11, in flowing garments, with large and arlistically n^ade head-dresses, 
with a sell ring upon the finger, with slaf! in IiaikK with girdle and 
1y*atrH fiilly embroidered leather Khoe«. In everyday work^ on the con- 
trary^ we seie the same cititens carrying on ih^r business in shirt and 
aj>ron. Unfortunately, the remauis which are at hand come mostly 
fioni tcinpic* and palaces, and tliercfore wc can form a clear picture 
only of great stare functions. 

Several scholars maintain that in Babylon only the temples and 
palaces are to be com^idcred as great buildings, while the inhabitants 
lived in primitive huts. This is an untenable view. Portions of founda- 
tion walls which belonged to private houses have been discovered, and 
we are justified in ihe assumption tliat Babylon, so long as it existed, 
made, with itc houses, the impression of a great city. One must not 
forget, willial, that it was an oriental dty which required anotlier kind 
of architecture than that of our great cities. Upon the main Mreets» 
w4iidi were paved wiUi stone, hitle outbuildings, such as we still see in 
oriental dtie», which must have served as booths or bcua^rs, were 
erected before tlic houses. There, as in the gates of the temples and 
palaces, handiwork and traffic were briskly carried on. 

Money, tlie medium of exchange, received its first and best ini- 
prou^ment there. It had passed from the conception of bcirter to the 
retmcd conception of ^-alue. In even earlier ttme^ gokl and silver money, 
and also as sut>sidiaTy coinage, copper, bronzct and iron were uxd. 
The further the development went Uie more need there must have been 
of having the metals in a fixed form and in certain proportions of weight 
in order that there m^hi be no necessity for weighing the met;tU each 
time. It was therefore molded into bats and rings. Unfortunately, no 
audi coins have been preserved, but we have written references to them. 
The unit of vahie was tlie min^. This contained 6o shtqfis, an<l ilie 
latter had again sttbdivisicns. but ihcse varied. Trom the two first 
developments of nx>n<y ari.^c^ the third ; the use of money as capital ; 
Umt is> interest-bearing cajiit^ We have, in about Jjoo 0. C, Uw 
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transition, as people pledged themfietves to work a certain length of 
tiinc for a sum of monej which IhcT must return later, 

Exdungc was known in Babyk>n. and there arc statements of the 
diangti In value oT money^ Moreover, the ratio of value between gold 
and wJvcr was fixed. 

This fine development of the relations of value was accompanied by 
another — the relation of the purchaung power of money to livelihood. 
A nuiu!>er of documents exist which show that the living expenses of 
the laborers cannot have been very high, and this agrees with what we 
know of the Onent frora other itourcesu The soil fumUhe^ the nece^ 
aaries of life without man's havuig to take much trouble. Consequently, 
idleness and beggary are nowhere more widespread than in the OrienL 
Nowhere is industrj* urged forward in a more brutal way. There are 
many reliefs from Babylon and Eg)pt which show laborers constantly 
driven by blows from a stick: during the transponatkm of colossal 
weights an overseer with a club stands behind every Uirec or four 
laborers. 



CONCLUSION 

Dnring the correction of the preceding tketch, which the editor of 

the Mftthcthmgen has sent to the pTt:^A half against my wiU, but which 

I wtll not now withdraw, since otherwiie 1 should be obliged to let U Ue 

for many years to come without finding the time to work it over thor- 

CKighlyr two gaps came to my special iiotice. the filling up of which, 

howevcTj is subsequently to take place eIse^vhere. The professional 

position of the priests will probably be described by Zimmem in his 

eontributkms to the knowledge of the Babylonian religion: that of ihe 

judges will be treated hy Kohler in the fourth part of the wort pob- 

lUhcd by Kohler and myself upon Babykintan jurkltcal life. 

Trauitlatcd froiu Mittedungai dcr Vorderaaialbdicu Gc^IUchaft, 
Berlin. 1896. 
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The most important advances in theoretical Physics during the 
last thirty years have been connected with the consideration of waves 
in the ethcn In 1873 and even before^ J. Oerk Maxwell developed his 
theory that electricity like light is a wave in the ether. The main 
proof of this theory rested upon the fact that it could be made to 
account for electrical phenomena and that the speed of light and elec- 
tricity seemed to be approximately the same. In 1888 Hertz of Germany 
succeeded in actually detecting waves in electricity by the method de- 
scribed below. The gradually acquired knowledge of their production 
and control have resulted in the wireless telegraph, the details of which 
arc given under this head. 

The discovery of Crookes' rays and of the X-rays by Rontgen 
points the way to a knowledge of new forms of radiation. 



JAMES CLERK MAXWELL 



James Clerk Maxwell was bom in 1831, He attended Edin- 
burgh from 1847 to 1850, then entered Cambridge and was graduated 
in 1854, taking the lionor of second wrangler. 

From 1856 to 1S60 he taught in Marichal College, Aberdeen, and 
from i860 to 1868 in King's College, London, 
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He was a nutliemitician at fifte^, and serenU of hit papers were 
read before the Royal Society of Edinburgh before he was mneteen. 
In 1867 he took up the question of electricity oikI strove to find a theory 
of it which would rot include such a conception af action ffovn a. dis- 
tance. Thi» dcvdopecl into the theory that rlcctiidly is a condition of 
stress or stntn in the ether, in other wortls, -tliat it ]s a wave in the 
sanic medium as tight and travels at the same rate of speed. Hertz's 
experiments in 1888 have done much to covifirm thif theory, and such 
inventions as wireless tefej^phy are 1 direct result 

Maxwell died in 1879. 



ELECTRiaTY A WA\'E IN THE ETHER 



In sei'eral parts of this treatise an attempt has been made to explain 
ekctromagnetic phenomena by means of mechanical actioi transmitted 
from one body to another by means of a medium occupying the space 
between them. The undulatory theory of Itj^ht also aAsuniei tbe exist* 
cnce of a medium, Wc have now to show that the properties of the 
electromagnetic medium are identical with thoce of the lumtnifcrouf 
medtnm. 

To flU all space with a new medium whenever any new phaiomcnon 
IS to be explained b by no means philosophical, but if the study of two 
different branches of scieiKc has independently sui^ffCficd the idea of a 
medium, and if the properties which must be atlribtited to the fnedium 
in order to account for electrom^^ctic phenomena are of the same kind 
as tliose whicli we attribute to the luminifcrous medium in order to 
account for the phenomena of light, the evidence for the physical exiit- 
eocif of the nv-^cliTitn will Jie cmntderably «irrn^Hened. 

But the properties of bodies are capable of quantitative measure- 
mcnL We therefore obtain the numerical \-alue of some property of the 
inediimi, such as the velocity with which a disturfaaiure is propagated 
through It, which can be calcuiate^l from electromagnetic experiments, 
and also obsen'cd directly in the case of ligln. If it should be found 
that the velocity of propafi^ation of eleclromagneiic disturbances is (he 
same as the velocity of li^t, and this not only in air, but in ether trans- 
parent media, wc shall have urong reasons for believing that li^ht is an 
electromagnetic phenomcnoai, and the cnmbination of the optical with 

die electrical evidence will produce a conviction of the reality of the 
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medium similar lo that which wc obtain, in the case of other kinds of 
matter, from the combined evidence of the senses, 

WTKn light U cmitt^, a certain amount of cnwgj- >» cxpcfuled 
by the himinoti* body, and if the liRhl is absorbed by another body* 
ihih body becomes heated, showing th;il it lias received energy from 
without. During the interval of time after the light left tJie first l>ody 
and before it reached the second^ it must have existed as energy to the 
intervening space. 

According to the theory of emission, the transmission of cncTffy is 
effected by the actual Iransference of lighl-corpuseules from the lumin* 
ous to the illuminated bofly, carrying^ wilh them their kmetic energy, 
tocher with any other kind of energy of whidi they may be the rccep- 
lAdes. 

Accorduig lo the theory of undulation, there is a material medium 
which fillR itie ^pace t>etwcen Uie two bodies, and it is by the action of 
contiguous parts of this medium that the energy is passed on, from one 
portion lo the next, until it reaches the illuminated hcxiy. 

The luminiferouA medium is therefore, during Ihe passage of light 
through it, a receptacle of energ>'. In the undulatory theory, as devel- 
oped hy Huygcm:, Fre-inel, Yoimg, Grefn. t^tc-, Ihi* eiiergy is Ruppo«ed 
to be partly potential and partly ktnctie. Tlic potertlial energy Ss aup- 
pocd to be due to the distortion of ihe elementary portions of the 
medium. \Vc must tlicrefore r^urd the medium as elasile. The kinetic 
energy b supposed to tie dtic to the xnbr^tor)' motion of the medium. 
We ititttt therefore regard the medium a* having a finite density. 

In the theory of electricity and magnetism adopted b this trcattie, 
two forms of energy arc recognised, the electrostatic and the electro- 
kinetic, and these are Mir>posed to have their %tAt, not merely in the 
clectriBed or magnetized bodies, but in ever\' part of the surrounding 
5pace; where electric or magnetic force is observed to sn:i~ Hence our 
theory agrees with the undulatory theory in assuming the existence of a 
ntedlimi which is capable of becoming a receptacle of two forms of 
energy- 
Let us next detemiine tlie conditions of the pro|)agalioa of an 
electromagnetic disturbance tliroiigh a uniform medium, which we diall 
suppose to be at resi, that is, lo have no motion except tliat which may 
be involved in electromagnetic disturbances. 

Let C be the fpecilic conductivity of the medium, K lut specific 
capacity for electrostatic induction, and u its magnetic "penneabtlity." 
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The <iuanti1y V, in Art 784. which cxpreisci the velocity of 
propagaticn of electromagnetic tli*hirt>ance« m a tion-conrfocting^ me- 

diutn is* bv equation ( 10), equal 10 , ^ 

If the nwdiuin is atr* and if we adopt the electrostatic sjrstcnt of 
mcaKimncnt, K^t and »=3i » that y^=v, or the velocity of propa- 
gation is numerically equal to the number of cI<clroslaUc units of elec- 
tricity in one elecirotnagneiic unit, H we adopt the electroma^etic 

system, ^^=^ and»=i, so that the equation K=^t is still true. 

On tl» theory that Hglii is an electromagnetic disturbance, propa- 
gated in the same medium throuj^ which oUicr elccuomagiieiic actions 
are transmitted, y must be the vek>city of light, a quantity the value of 
which Ka« bc«n e^timaietl by ic^veral metho«ls^ On the other hand, v \% 
the nuinl>cr of electrostatic unilB of electricity in one elect romatrneiic 
unit, and the methods of determining this quantity have been described 
in the last chapter. [Here inserted.| 

CcmparisM of Units of Electricity 

(Since tlie nitio of the elect mm:icnetic to the eleeimctAtic tmtt of 
elcctridty is represented by a velocity, wc shall in future denote it by the 
sym1>ol I'. Tlie lir^t numerical detcrmiDatiuii of this velocity was made 
by Weber and Kohlrausdi. 

Their method was founded on the measurement of the same quan- 
tity 01 rlectrMTiiy, first in electrostatic and then in electroma^etic 
meamirt. 

The r^uanlfty of elearldty measured was die chaise of a Leydcn 
jar It was measured in electrostatic measure as the product of the 
capacity of the jar into the difference of potential of its coatings. The 
capacity of the jar was determined by comparison with that of a sphere 
suspen<^ in an open vpmcc at a distance from other bodic*. The capac- 
ity of strcb a sphere is expressed in electrostatic measure by its radium. 
Thus the capacity of the jar may be found and expre^ised as a ccnain 
Icnifih- See An. 237. 

The tKfference of the potentials of the coatings of tlic jar was meas- 
ured In- cotinceting tlie coatings with the electrodes of an elect ronwier, 
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the oonittanl!^ of vliich were carefully delenntnfcl. so that the diiTcrcnce 
of the potentials. C, beeame known in e)Mrtro«tattc measure. 

Cy multiplying ihis by c, the capacity of the jar, the charge of tli< 
jar was expref^cl in electrostatic measure. 

To determine tlie value of the cliargc xn elect roiiia^ctic Jitcasure, 
the jap was cli*chargc<l tlirough the coil of a galvanometer The effect 
of the transient current on the ma^et of the galvanomeler communi- 
cated lothcmaijnct a certain ani^lar velocity. The mafn^et then switaj;; 
roiind toa certain de\*iation» al which Us velocity was entirely destroyed 
by the opposing action of the earthV ma^etism. 

By ohwrving the extreme deviation of the magnet the quantity of 
electncity in the discharge may be determined in elect rocnagnettc n>«as* 
urci a» in Art. 748, by the fonnula 

where Q is the qtiantity of etectricfty in eledromagnetie measure. We 
have therefore to (IctcTmioe the followinff quantities: 

//, the inicnsitj- of the horizontal component of terrestrial mag- 
netism ; ace Art. 456. 

G, the principal constant of the gahnnometer; sec Art* Toa 

T, the lime of a str^k vibration of the magnet ; and 

O, the deviation due to the transient current* 

The value of v obtained by MM- Wcbcr and Kolilrausch was 
1^=310740000 metres per second. 

The property of solid liieleclrics, to which the name of RIectric 
Absorption has been given, renden it dilKcult to eitiinate corTeciI)r the 
capacity of a Lcyden jar. The apparent capacity varies according to the 
time which etapscs between tlic clur^ng or disid^arj^ing of the jar and 
the measurement of the potential, and the longer the ttn»e the greater Is 
the value obtained for the capacity of the jar. 

Hence, since the ttn>e occupied in obtaining a reading of the clcctro- 
nteter is large in comparison with the time during which the discharge 
through like galvanometer lakes pbce, it is probable ttiat tlic estimate of 
the discharge tn electrostatic measure \> tuo Idgh, and the value of v, 
derived from it, is probably also loo high.) 

They are quite independent of the methods of finding the vetoctty 
of light. Hence the agreement or disagreemenl of the %-alues of V and 
of V furnishes a test of t)ic electromagnetic theory of Ugfat. 
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In the totlcwmf: tabk. U>e principal rostills of direct observation 
of the vdocily of light, either ihrcuj^h the air or through th« plxneiary 
places, arr comparcc! witli Xht principal rcflultt of the corapiri»oD of the 
ctcctric unite: — 



Futc^ 314000000 

Aberration, etc.. and 

Sun*s Parallax 50800000a 

Foucauh 29S360CO0 



Weber 310740000 

Maxwell aSSoooooQ 

Thomson aSaoooooo 

It is manifest that th^ velocity of light and Khc ratio of the units arc 
quantiltc« of the same order of nui:nitudc. Neither of tbem cau 1>e said 
to b» dctemiin<M^ a;; yet with such a degree of accuracy as to ensble us to 
auert tliat the otse i> greater or Itss than the other. It is to t>e ticped 
that, by further experiment, the relation f>ctwccn the oiagnitudcs of the 
two (|uuitli1kn oijiy l>e more accurately delcnnincd. 

In the meantime our theory, which asserts that these two quantities 
are equal, aiKJ assigns a phiF-sical reason for this equality, is certainly 
not contradicted by the comparisons of these results sucli as iliey are. 



In tbc folkiwing tabic, Uken From a P'P*' bjr E. B^ Rova, /nii. Jv^. ^, p. 

315, idS9t tbedeteftDttutiotuol 'ir'corTecteaiotf IlKcrrof in Vat B, A* nail a^ 



by £. & Rova, /^ii. M^. ^, fk 



1S54 Weber nnd KoUrftiivca 
t»68 Uucwcll 

iSfia W, TbonuoD aDtl Kiiw 
tS73 Jd«KklMa 



yKfjXto^ (cm. per MCOiiil) 

9.«o8Xio*o 
a.MXto^ 



1879 Arrton and Pory 1.960X10^ 

t»> Sbida s.9S5Xto» 

tSS3 JJ. TboiiMOii w^^Xio^^ 

Ma Kkmcack 3^019X101* 

tfi» amtsat 3.009x10*0 

rB89 W. ThODKW 3.004X10*^ 

1889 E.B.Ron s.99^Xto><^ 

1S90 J. j, TlM&uOQaiKl9«a/l« ., .. t.^f^Xlc^" 

XmtjfKtrr or Liovr in Ant. 

Oorna UWJ s.ooiXio*^ 

Hklwlwa([879) a.9^xtoi'> 

MicheltOadSav) t.^^XiO^*^ 



Nmcooab (lins) 



ii: 



1,996^5 > 
99*»!lXio« 



In other media than air, the velocity V is inversely proportiona] to 
the Mjuare root of the product of the dielectric and the magnetic indtic- 
tive cqiacities. According to the undulatory theor}', the velocity of 
light in different media ifi inversely proportional to their indices of 
refraciiocL 

There are no tran«parmt media for which the magnetic capacity 
differs from that of air mot^ than b>' a very small fraction. Hence the 
principal part of tl>c difference t>etwecn these n>cdia must depaid ou 
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their dielectric capacity. According to our theory, therefore, the dielec- 
tric capacity of a tran^Kirent medium should be equal to the square of 
its index of refraction* 

But the value of the index of refraction is different for light o£ 
different kinds, being greater for light of more rapid vibrations^ We 
must therefore select the index of refraction which corresponds to waves 
of the longest periods, because these are the only waves whose motion 
can be compared with the slow processes by which we detemfne the 
capacity of the dielectric. 

The only dielectric of which the capacity has been hitherto deter- 
mined with sufficient accuracy is paraffin, for which In the solid form 
MM. Gibson and Barclay found. 

if = 1-975- 
Dr. Gladstone has found the following values of the index of re< 
fraction of melted paraffin, sp, g. 0.779, ^^ ^^^ ^^^^ ^p ^ ^"^ ^- — 

Tnnpetmhirt A I> ff 

54*'C I 14306 I M357 I 1-4499 

S7**C I 1.4294 I 1.4343 1 14493 

ircnn which I find diat the index of refractioti for waves of infinite 
lei^h would be about 1422. 

The square root of /T is 1.405. 

The difference between these numbers is greater than can be accounted 
for by errors of observation, and shows that our theories of the struc- 
ture of bodies must be much improved before we can deduce their 
optical from their electrical properties. At the same time, I think that 
the agreement of the numbers is such that if no greater discrepancy 
were found between the numbers derived from the optical and the elec- 
trical properties of a considerable numt>er of substances, we should be 
warranted In concluding that the square root of K, though it may not 
be the complete expression for the Ui^,TA of refraction, is at least the 
most important term in it. 
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M. HENRI POINCARE 



THE MAXWELL AND HERTZ 
THEORY OF ELECTRICITY^ AND LIGHT 



It was at the moment when iVw experiments of Frctnel vrtre forc- 
ing the Kicntific wcrld to admii that light eonaUu of the vibratiofu of a 
highly attaitu^tcd duld GUiiig mIcipLuictarj spaces that the researches 
of Ampere were making known the laws of the muiual actkin of car- 
rents astl were so cnonciating the fmidamcntal principles of elcdro- 
dynamics. 

It needed but one step to the supposition that tlut Mtnve flui<]t the 
ether, whkh is the medium of hnunous phenomena, is at the same time 
the vehicle of eWtrical actk»L In imagination Amp<!fe made tills 
filridc: but the illurtrioos phyricirt conid not foresee that the sedt»ring 
liypotl)cai» witli which he was toytn^, a mere dream for him, was ere 
long to take a predate form and become one of the vital concerns of 
exact sdencc. 

A dream it remamed for many years, till ooc day, after electrical 
measurements had become extremely exact, some physicist, ttiroing 
over the numerical data, much as a resting pedeslnan might idly tnm 
orer a stone, brought to tight an odd comcidcncc. It iK'as that the 
factor of tramformation bctuxen the system of electro-statical units 
and the system of electro-dynamical units was equal to the velocity 
of light. Soon the ob'scrrations direeted to this strange coincidence 
became so exact that no aane l»ead could longer hold it a mere ccnnci' 
den<e. No longer could it be doubled that some occult affinity existed 
between optical and electrical phenomena. Perhaps, however, wc might 
be wondering to this day viliat this affinity could be were it not for the 
genius of Qerk MaxwelL 

Displacement Currents 

The reader is aware tl^t solid bodice are divided mto two classes. 
CondtKtors through wliich electricity can move la ike form of a galvanic 
current, and nonconductors, or dielectrics. The dectriciani of iormcr 
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day* rcgardcJ dielectrics as quite inert, having no part lo play but that 
of obstinately refusing pas«ig<' to c1cctri<!ity. Had that been fio, any 
one noncondactor might be replaced by any other without making any 
difiFcrcncc in the phenomena; but Faraday found thai that was not the 
CMC- Two condensers of the same fonn and dimensions put into con* 
flection with the *ame source of electricity do not take the sattie diargc, 
diough the tli:d;ness of the isolating plate be the same, unless tlie mat- 
ter of that plate be clieniically l!ie sanie. Now Oerk MaxweU had loo 
deeply studied tfic researches of Faraday not to comprehend the import- 
ance of dielectrirji and the imperative obligation to recoignize their active 
pari. 

Besides, if light is but an electric phenomenon, ^vben il tr^vtracs a 
thicincss of tiUsi electrical cvcm> trmai take pbce in that gUisv. And 
vrliat can be ihe nature of those events: Maxwell boldly answers, they 
are, and must be, current!. 

An the experience of his day seemed to contradict tliis. Never had 
currents been observed except in conductors. IIow was Maxwell to 
reconcile his audacious hypothesis with a fact so well established as 
that? Why is il that under certain circumstances those supposed cur- 
rents produce manifest eRFeets, while under ordinary conditions they can 
not be observed at all 

Tlic annwer was that diclectnes resist the |)as3agc of electricity not 
so much more than conductors do, but in a different manner. Maxwell's 
idea will best be imderstood by a comparison. 

If we bend a ^ring, wt meet a resistance whidi mcrease-S the more 
the sprint* ^ bended. So, if we can only dispose of a finite force, a 
moment will come when the motion will cease, equilibrium bdng 
reached. Finally, when the force ceases the sprinc will in flying back 
restore the w^olc of the energy which has been e>:pcnde<l in bending it. 

Suppose, on the otlicr hand, tlial we wish to displace a body plunged 
into water. Here again a resistance will be experienced, but it will not 
go on increasing in proportion as the body advances, supposing it to be 
maintamed at a constant velocity- So long as the motive force acts# 
equilibrium will never, then, he attained ; nor wlwn the force is removed 
will the body in the least tend to return, nor can any portion of the 
energy expended be restored. It will, in fad, Iiave been converted into 
heal by the viscosity of the water. 

The contract is plain ; and we ought to distinguish elastic resiiitanee 
from viscous remtance. Usmg these terms, wc may express Maxwell's 
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utcA by viyinf; ih^ di^Wtricii after an eU&tic reftUEance, ormducion a 
vi»oou5 resistance, to the moremenu of electricity. Hencc^ there aire two 
kinda ol currents ; currents of di^Uccmcut whicfa tnvcr&c dtdcctncs 
and otxHnary currents of conduction which circulate tn condtictDrs. 

Currents of the first kind, having to overcome an clastic resistance 
which continually increases, naturaJty can last but a very short timcr 
^nce a state of equilibrium will (inickly be reached. 

Currents of cotiiluctioit. on the other hand, liaving: only a viscous 
resistance to overcome, niuft continne so long as there is any electro- 
RioCive force. 

Let us return to the simile u$cd by M. Cornu in his notice In the 
Amiuairc du Bureau des Longitudes for 1895. Suppose we tiave in a 
reservcMr water under pressure. Lead a tube plumb downward into the 
reservoir. The water wilt rise in the tube, but the rise will stop when 
hydrostatie equilibrium b attained--that !s» when the downward pres- 
sure of the water in the tube above the point of application of the first 
pressure on the reservoir, and due to the weight of ihe water, balatfcet 
thai first pressure. If the pipe is large, there will be no friction or loss 
of h«ad, and the water so raised can be used to do work. That repre* 
scnts a current of di&placaiienl. 

I f, ofi the other hand, the water flows out of the reservoir by a hori- 
zontal pipe, tile motion will go on till the reservoir is emptied; but if 
the tube is small and long there will be a great kiss of energy and coo* 
siderable production of heat by friction. Tliat represents a current of 
conduction. 

Thoufrh it would be vain, not to say idle, to attempt 10 represent all 
details, it may be said that everjihing happens just as if the currents 
of displacement were acting to bend a niuUitiuIe of little springs. Wlien 
the currents cea^. ckcirootatic cquilibriunt is establifiied, aikd tl»c 
sprii^ are bent the more, ilic mure intense is the electric field. The 
accumulated work of Ibe springs — that is, the electrostatic encrg>' — can 
be entirely restored as soon as they can unbend, and so it is that we 
obtain mechanical work when wc leave the conduaorti to obey the elec- 
trostatic attractions. Those attractknis must be due to the pressure 
exercised on tlve conductors by the bent springs* FItttUy. to intrsue the 
image to the death, the disnipiive discharge may be compared to the 
fareakuif; of die sprinf^ wlicn tliej- are bent too much. 

On the other han<l, the cncrgj- employed lo produce conduction cur- 
rents is kistt being wholly converted into lieat^ like that vpcnt in over- 
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coming the viscosity of fluids. Hence it is tliat the concluclinj^ wires 
become heated 

From Maxw«n'it point of view it s-f^nw tHut alT currents are in closed 
circuits. The older clcctricianii did not so opine. They r<^&rdcd Uic 
currenl circuUtrng in a wire joining the two poles of a pile as closed; 
but if in place of directly uniting the two polri we place them in com- 
muntcation with the two annaturcs of a condenser, the momentary cur- 
rent v/hich lasts while the condenser is getting charged was not 
considered as a current round a closed circnit. It went, llie>' tboaebt, 
from one armature through the wire, the battcr>". the other wire, to the 
other armatiire, and there it <to>pp«d, Maxwdl, on the ecmlrary, sup- 
posed tliat in the form of a current of displacement i! passes tliroogh 
the nonconducting phte of the condenser, and that prcciKrly what brings 
it to cessation is the opposite electromotive force set up by the displace- 
ment of electricity in this dielectric. 

Currents become sensible in three ways — by their heating effects* 
by their actions on other currents and on magnets, and by the induced 
currents to which they giw ri«. We have seen why current* of con- 
duction develop heat and why currents of displacement do not. But 
Maxweir* hypothrtieal current* ought at any rate to produce clcctro- 
magnetk and inductive effects. Why do these cHecia not appear ? The 
answer is, that it Is because a current of displacement can not la^t long 
enough. That is 10 say, they can not last long in one direction. Conse- 
qtKntly ki a dielectric no current can long exist without oltematioiu 
But the effects ouglu to and will become observable if the current is 
contintiaDy reversed at suSkienlly short intervals. 
The Nature of Light 

Such, according to Maxwell, is the origin of light A luminiferouft 
wave i« a »ertr* of Alternating citrrent« produced in dielectric*, in air. 
or even in the interplanetary void, and reversed in direction a niillioo 
of million of timca per second. The enormous induction due to these 
frequent alternations sets up other currents in the neighboring pans of 
the dielectric, and so the vrave« are propagated. 

Calculation ^ows that the velocity of propagation would be equal 
to the ratio o( the units, which we know is the velocity of light. 

Ttlo»e altenintive currenis arc a sort of electrical oscillation- Are 
they longitudinal, like those of sound, or are the>* transversal like tttoM 
of Fresner^ ether? In the caie of lound the air undergoes alternative 
cocdcosatfons and rarefactions. The ether of Frcmel, on the other 
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hand, b«har«s as if it werr coropofted of tnccimprfwftiblr layrrt capable 
onJy of sUpping over one uioth^. Were these currema in open fathx, 
the doctricity carried from one cfld to the other would become ^cu- 
inuUteJ at oiu: extremity. It would thu« t>c cufidmved an<] rmrcfied 
like air, and its vibrations vrould be longitudinal But M;LXvrdt onlir 
»bnits currents in dosed circnits ; accumulation is irnpoBsiblc, and elec- 
tnchy behaves Ulce the tncomprestiblc ether of Frefod, vtih iu trans* 
versa! vibrations. 

EsptrimmUt V^Acatn?n 

We ihu« obtain lit the results of the lh«ory of WAtet. Vet this 
was not enough to decide the physicbis to adopt the idcw of MaxwdK 
It wa5 a seductive hypothesis : but physicists consider hypotheses which 
kad Xo no di^na obserrattonal conHxguoices as beyond the borders of 
their province. That province, so defined, no experimenia] confirmatioo 
of Maxwell's theory' invaded for Ivrenty-five yearSp 

Wliai was wanted was some issue between the two theories not too 
delicate for our coarM: methods of observation to decide. There waa 
btti one line of re^eareh alon^ which any tTperimfnium cruets was to be 
mtt with. 

The old cleetro-dynamies makes elecirO'tnafi:netic induction take 
place instantaaeousty ; but according to Maxwell's doctrine it propa*- 
gates itself with the velocity of liglit- 

The point was (hen to measure, or at least to make ccnain, a 
velocity of props^lioii of inductive effects. Tins is what the illnstri* 
Otis German physicist Hertz has done by the method of interferences. 

The method is well known in its application to optical plwnom- 
ena. Two luminous rays frooi one i<lenitcal center intrrfrre whvn they 
reach the same point after pursuing paths of different iMgtfis. If tlie 
diffcraicc is cnc, two. or any whole number of wave lengths, the two 
lights rc-enfoTce one uiiotl>er so that if tlidr Intensities are equal. tJiat 
of their combdnalion is four times as ^eat. But if the difference is 
an odd number of half ware len^^ths. tl*c two tiijfits extinguish one 
another. 

Lumintferous wa^^ are not peculiar in showin^^ this phcnom^ 
noo: tt bekxifs to every periodic change which is propogated with 
definite velocity. 5kiund interferes just as fight does, and so mii«t 
electro-dynamic induction if it is strictly periodic and has a definite 
vek>city of propagation. But if the propagation is instantaneous there 
can be do interference, since in iltat case there is no 6nite ware length. 
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The phenomfnon, however^ couM not be observed were the waw 
Icn^fth Bjeater ih^n the (distance within which induciion U sensible. 
Tt h th^efore requisite to make the period of alternation as short as 
possible. 

Eieciricai Excitrrs 

We can obtain stidi currents by means of an appantus which con* 
stjtutcs a veritable electrical pendulum. Ld two conductors be urJted 
by a wire. If they have not the same electric potential the clecirical 
equilibnum i* disturbed and tends to restore itself, just as the molar 
cqutlibrjiim is di9tiirl>ecl when a pendulum is carried away from the 
pcwition of repo?w- 

A current is set up in the wire, tending to equalixc the potential, 
just as the pendulum begins to move so as to be carried back to the 
position of repose. But itie pendulum does nut stop wfaen it reaches 
that position. Its inertia carries it farther. Nor, when the two elec* 
trical condiKtors reach the same potcnliat, does the current in the wire 
ceaive. Tlie c<]uilibntim instanlancou&Iy cxisiinj; is at once destroyed by 
a cause analogous to mertia, namely sclf-inductioti. We know that 
when a current is intcrnjpted it fnve« rise in parallel wires to an 
induced current in the same direction. Tlie same efTcci is produced in 
the circuit itsdf, if that is not broken. In other words, a current will 
persist after the eeasation of its causes, just as a movinj: body docs not 
stop the instant it is no longer driven forwjud. 

WTicn, then, the two potentials l»ccome equal, the curreat wiU go 
on and give the two conductors relative charges opposite to those ihe>' 
had at firsL In this case, as in that of the pendulum, the position of 
equilibrium ts passed, and a return motion is inevitable. Equilibriimt. 
ofiain instantaneously :it1atned. is at once again broken for the same 
reason; and m> the oscillations pursue one another unceasingly. 

Calculation shows thai Uie period depends on the capacity of tl>r 
conductors in such a way that it is only necessary to diminish tJiat 
capacity fltif&ciently (which i» easily done) to have an electric pendu- 
lum cap^le of producing an alternating current of extremely short 
period. 

All that was well enou^ known by the theoretical rescardies of 
Lord Kelvin and by the experimentation of Fcderson on tlie oscillalory 
discharge of the Leyden jar. It was not that which constituted the 
originality of Herta. 
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Btit it i* not enough to conetrurt a pendulum; it U furibcr rcquiiite 
to set it into oscillation. For that, it b necessary to carrv it off frofu 
cquilibnum an<l to let it go sudilcsUy. that is to &ay, to release it in a 
time short as compared to the period of its osrillaiion. 

For if. having pulled a pendulum to one aide by a ftrinff. we were 
to let go of the string more »k)wly that the pcntiuhuti ift<ould have 
dc3>cended of itself, it would readi ilic vertical without uio^tcatuin, and 
no oscillation would be set up. 

In like manner, wiili an electric pendulum whose natural period b. 
say, a hundred-millionth of a second, no mcdianical mode of release 
woulrl anftwer the purpose at all, sudden a« it miglit seem to rtt with 
our more than slu^sh conceptions of promptitude. How, then, did 
Hertz solve the problem? 




Fn. I. Ttaltm>iuril«r. 



To retnm to our electric pendulum, a gap of a few milHmeters k 
mode in the wire which joms the two eonduetors. This gap divides our 
apparatus into two sytnnictrical pan», which are connected lo the tv^x> 
poles of a Kuhmkorlf coil. The indttced current begint 10 charge the 
two conductors, and the difference of their potential increases with 
relatire slowness. 

At first the gap prevents a discJiarge from the coodoctors ; the air 
in it pliys the r61e of insulator and nmintains our pendulum iu a posi* 
tjon diverted from that of e^juiltbrium. 

But when the difference of potential becomes great enough, a spark 
win jump across, tf the self*induciion is great enough and the capacity 
and resifttance nnall enough, there will be an oscillator>' dicdiarge 
whoK period can be brought down to a hundred*miltioQth of a second. 
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'Yht ofcillatcrr <1i>d)arcc would not, it is true, last loni? by itself; bat 
is kepi up b)- the Ruhmkorfi ooiL whose current is itself oscilUtory 
with A period of about a bundrcd-thoujcandth of a f«cond, and thus 
the pendulum get» a new impuW as often as that. 

The ]it»trunicxit jusit <ieM:ribcd is calloj a resonance exciter. It 
produces oscillations which arc rc\Trsed from a hundred million to a 
thoLitand million limes per second. Thanks to thi* extreme frc<iueQcy. 
lliey can produce inductive effects at gjcat difttancc*. To maki' these 
effects sensible another electric pendulum is used, called a resonator 
In this the coil is jtipprcsscd. It consists simply of two Iittlt meuUic 
sphcfM wry near to ane anothrr, with a long wire conneclinjf them in 
a roundabout way. 

The induetron doe to the exciter will s<M the rcam>nator in vibration 
the more intoiKcJy the mort; nearly the natural periods of vibr^Ltion are 
the same. At certain phases of the vibration the difference of potential 
of the two spheres will be just great enough to cause the sparks to leap 
acroH. 

Production of the Intitfercnccs 

Thus we have an instriuneot which reveals the inductive waves 
which radiate from the exciter. V\V can study them in two ways. We 
may cither expo^ the refonator to the direct induction of the exciter 
at a great distance* or el^e make this induction act at a amal! distance 
OQ a long conducting wirr which the electric wave will follow and which 
in its turn will act at a small distai^ce on the resonator. 

Whether the wave is propagated along a wire or across the air, 
interferences can be produced by reflection. In the first case it will be 
reflected at tlie extremity of the wire, which it will ajirain pass tlirough 
in the opposite direction. In the second caie it can be reflected on a 
metalifc leaf which will act as :& mirror. In eiilv^r c;iie the reflected 
ny will interfere with the direct ray, and positions will be fo«md in 
which the spark of the resonator will be cxtin^ished. 

Experiment* with a long wire arc the easier and furnish mttdt 
valtiabte hiformatlon, hat they cannot furnish an (xpfrimcntimx cruets^ 
since in tbe old theory, as in the new, the velocity of the electric wave 
in a wire should be equal to chat of light. Btit expcnmcms on direct 
induction at t:real distances are (hxisix^e. Thev fict only show that the 
velocity of propagation of induction across :iir is finite, but also th^t it 
is equal to the velocity of the wave propagated akDog a wire, confomi- 
ablv to the ideas of Maxwell. 
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Syntfusit of Lighi 

I iUM tn»at kss on other cxpcnincntd of Hertz, more briUiortt but 
less instructive, CoQccatmttng with a parabolic mirror the vixve oi 
mductioQ that cmaaaics froni the exciter, ttic Gcnnan physicist ottaiiiei! 
a troe pencil of rays of dcctric force, susceptible of rc^Iar reUcdkin 
and refraction* Theie rays, were tlie perioct but one-millionth of what 
it is, wx>tild not diJFer fron) rays of liffht* We know that the ^un sends 
us «fvera] varieties of radiations, some luminiferous, since llKy act on 
the retina, othenc darlc, infra-red, or uhra-violet. whidi reveal them- 
selves in chemical and calorific effects. The first owe tlie qualilies which 
render tlicm sensible to us to a phywlD^cftl chance. For tltc physicist, 
the infra-red differs from red only as red differs from green : it simply 
has a greater wave length. That of the fiertzian radiations is far 
greater still, but they are mere differences of degree, arxl if the ideas of 
Oerk Maxwell arc true, the illustrious professor of Bonn has effected a 
genuine s>'Dthc^s of li^t. 

Coruiusion 

Keverthelesiic, our admiration for such unhoped-for «ticceuKs must 
not lei us forget what remains to f>e accomplisbtd. Let us endeavor to 
lake exact account of tlic re>u]tA dc&iitelv jiaiuired. 

In iHg 6rst place, the velodt}' of direct induction through air Is 
finite ; for otherwise interferences could not exist, llius the old electro* 
dynamics is condemned. But what is 10 be set up in its pbce? Is it 10 
ie the doctrine of Max%Tell. or rather some approximation lo that, for it 
woald be too mudi Co suppose that he had foreseen the truth in all its 
details? Though the probabilities are accumubting, no comj^etc dem- 
oostr^ion of that doctrine has ever attained. 

We can measure the wave length of the Hertzian oscillations, Ttuit 
length h the product of tl>e period into the velocity of propagation. 
We should Imow the velocity if wc knew the period : but this last is so 
minute that we cannot masnre it : we can onJy calctiUte it by 3 for- 
mula due to Lord Kelvin, That calcniatiovi lead« to ^[ures ^;reeabte 
to the theor}- of Maxu^Il: but the last doubts will only be dissipated 
when the velocity of propagation has been directly measiurd- (See 
Kote L) 

Bm this is not all. Matters are tzr from beinfr ^^ simple as this 
brief account of the matter would lead one to think. There are various 
complication*!. 

In the first place, there is around the exciter a true railiatiOD of 
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indoction. Tlie enerify of the apparatus radiates abroad, and if no 
source feeds it, it quickly dissipatei it&elf and the o!icilUttons are rapidly 
extinguished. Hence Ariscfi the phenomenon of multiple re:^nance, 
dbcovercd by Messrs Sarasin and Dc ta Rive, which at first scented 
irrecuiicUabk with the Uieory. 

On the other hand, we know that light docs not exactly follow the 
laws of geomctncal optics, and the discrepancy, dae to diffraction, 
increases proportionately to the wave Icn^h. With the great waves 
of the Hertzian undulations these phenomena must assume enormous 
[mpOTtance an<l derange everything. It is doubtless fortunate, for the 
moment at Icust, that our means of observation ar« as coarse as they 
ftre, for othcnvitc the simplicity which structt xi% would give place to a 
dcdatian complexity in whicli wc should lose our way. Xo doubt a 
good many perplexing anomalies have been due to,this. For the same 
reason the experiments to prove a refraction of the electrical waves 
can hardly be considered as demonstrative. 

It remains lo speak of a difficulty still more gntve, though doubt- 
less not insurmountable. According to Maxwell, the coefficient of elcc- 
trodatic induction of a transparent body ought to be equal to the square 
of its index of refraction, Kow this ik not ao. The few bodsea which 
follovv* Maxwell's law are cxceptionsn The phenomena arc plainly far 
more complex than was at first thon^t. But wc have not yet been 
able to make out how matters stand, and the experiments conflict with 
one another. 

Much, then, remains to be done. Tlie identity of light witli a vibra- 
tory motion in electricity is henceforth something more than a seductive 
hypothesis; it is a probable truth. But it is not yet quite proved. 

Note I, — Since the above was written another great step has been 
taken, M. Blondtcd has virtually succeeded, by ingcniou* experimental 
conlrivances^ in directly measuring the velocity of a disturbance along 
a wire. The number found differs little from the ratio of the units ; 
that Is, from the vclociiy of tight, whldi is 300.000 kilometers per 
second. Since the interference experiments made at Geneva by Messrs, 
Sara^n and De la Rive hare shown, as I said abo\-e. that induction is 
propagated in air with the same velocity as an electric disturbance 
which follows a conducting wire, we must conclude that the velodty of 
the induction is tlie same as that o( light, which is a confirmation of 
the ideas of Maxwell 

M, Fizcau had fomicrly found (or the velocity of electricity a 
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number far muiUer. about iScxooo kilometers. But there is no ccnta- 
dkiioo. The currcfiis used by M. Fircaii. though iatcimiUcnt. were ot 
small fr«inmcy and penpcrnted to ih^ axU nf tbe wire, while the cur- 
TtnU of M, Rlondlot, occilktory an<l of very il>orl period, remained 
MJi^rficiat and were confined to a lajtr of ]c«9 than a hiindrrdih of a 
millin>ctcr in ihkkncss. One may readily suppose the laws of propa- 
gation are not the «ame in the tw-o casein. 

Note l\. — I have endeavored above lo render the explanation of 
the electrostatic attraciions and of the phenomena of irduction com- 
prchcn^ble by means of a simile. Now let x%$ see what ^(axwel^fi idea 
is of the cause which produces (he mutual altradions of currents. 

While the el«yrtroi;t»(tc attrftdionft are tnken to he due to a mulH- 
tude of little springs — that n to say, to the elutietty of the Hh«r — it is 
supposed to be the living force and inertia of the same fluid which pr^ 
dure tlic pbcfKRnGita oi induction and elecirodynamical clTects.. 

The complete calculation is Ut ioo extended for these pages, and 
I shall again content inyicif with a simile. 1 shall lx>rrow it from a 
well knon-n instniment— ihe centrifngal governor. 

The lirmp force of this apparatus is proportional to the sf;ture of 
the an^Iar velocity and to the square of the distance of the balb. 

According to the hypotheiu of Maxwell, the elher U in modMnn in 
galvanic currents, and its living force is proportional to the square of 
the intcnsitv of the current, whtcli thus corre^toiDd, in the parallel I am 
endeavoring to establish, to the angular vetocity of rotation. 

If we consider two currents in tlte san>e direction, the liring force, 
with equal intensity, will be greater tlic nearer the currents are to one 
another. If llic currents have opposite directions, the living force will 
be greater the farther they arc apart 

In order lo increase the angular velocity of the r^ulator and con- 
sequently Tti; living force, It ii necessary to supply it wtih energy and 
conaequenlly to overcome a resistance which we call itK inerlia. 

In ihe same way, in order to iiKTca^e tlic intensity of a current, wc 
must augment tlie living force of ihc ether, and it will be necessary lo 
sui>ply it with energy aitd to overcome a resisuncc which is nothing but 
the inertia of the ether and which we call the indtiction. 

The living force will he greater if tJie ctJTTcnls are m the same 
direction and near togrlhcr. Tiic energy lo be funiislicd the connler 
eleclromotive force of induction will be greater. This is what we ex* 
press when we fiay that ihc mulnal action of two currcnU is to be added 

I. n 
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to Iheir sclf*tnduction. The contrary is the case whm their dircctioru 
are opposite. 

If wp £<:p3rat« the baHs of the regulator, it will be necessary, in 
order to raauitatn the angular vclociEy, to fumtih enet^gy, becuute with 
equal angtUar velocity the Hvtng force id sweater the more the balls are 
sq>a rated. 

In the iianic way, If two currents have the same direction and are 
brottght toward one another, it will be necessary', in order to maintain 
the intensity to supply energy, becau^ the living force will be aug- 
mented. We sliall, therefore, have to overcome at electromotive force 
of induction which will tend to diminish the intensity of the currents* 
It ^AOulf] tond on the ecntrary 1o au£[n^ei^t it, tf the currents had the 
same direction and were carried apart, or if they had of^KMite direc- 
tions and were brought together. 

Finally, ihc centrifugal force tend* to increaftc the di!«tancc between 
the bolls, which would au^^ment the living force were the an^lar ve- 
locity to be maintained. 

In lil<e manner, when the currents have the same direction, they 
attract each other — that is to say. they lend to approach each other, 
which would increase the Uvintif force if the intensity were maintained. 
If their directions are oppofwd they repel one another and tend to sep- 
arate, which would again tend to increase t]i« livin^f force were the 
intctisity ((Cpt conftlAut. 

Thus the electrostatic effects would be due to the elasticity of the 
ether and the electrodynamtcal jihcuomena to the living force. Now» 
ought thif; ebsticity tiself to be explained, as Lord Kelvin thinks, by 
rotations of small parts of the Rutd ? OifFercnt reasons may render tliis 
h>'polhe*iA allraclivc; but it plays no essential part in the tlieory of 
Maxwell, which is quite independent of it. 

In the same way, t have made comparisofis witli divers mechan- 
itms. But they are only similr*. and pretty rrugh ones, A complete 
iDcehanical explanation of electrical phenomena is net to be sought in 
the volumes of Maxwell, lnut only a statement of the conditions which 
any such explanation has to satisfy. Frccificly what will confer loi^ 
life on the vcorl: of Maxwell is its being unentanglcd with any special 
nechanical hypothesis. 
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WiLnELU KoNRAD VON RoRNTCEN was bom 31 LotDcp. Prussia, 
10 1S45. He was educated at Zitridi, 2nd became professor of physics 
at Strasburg. and in 1883 at WUrzburg. His discovery of tbc sooUcd 
X-rays was nuulc in iSg^, 



THE X-RAYS 



I. — UPON A KCW KIND OF 1LATS 

I, If the discharge of a great RuhmkorR induction coil be passed 
through a Hittorf vacuum UibCt or a Lenard*3, Crookes', or similar ap* 
paraluii conuining a aiiiiicicniiy high vacuum, then, the tube beirR cov- 
ered with a close layer cf thin black pa5te!>oard and tlic room darkened, 
a paper screen covered on one si<lc with barium-pUtinDm c>'anidc and 
brought near the apparatus will be s-cen to glow briffbtly and fluoresce 
at each <IiKbAr|;^ whiche^'cr nide of the screen it toward the vacuum 
tube. Tlie fluorescence is visible even when the screen is removed to a 
distance of 2 meters from ihe apparatus* 

The observer nuy easily satisfy himself that the cause of the fluo- 
rescence is to be found at the vacuum tube and at no other part of the 
electrical circuit 

a. It is thus apparent that there is here an af^ency which is able to 
pass through the l>hck pasteboard impenelrable to risible or ultra 
violet rajTs from the Min or ibc electric arc» and havmg paf««d through 
is capal>le of exciting a lively fluorescence, and it is natural to inquire 
whether oth«r subttanccs can l>e thus penetrated. 

It Is found tlut all substances transmit this agcnc)*, tmt hi very dif- 
ferent degree. I will mention some examples. Paper is very trans- 
missible. 

1 obtcrved fluorescence \*cry distinctly behind a tMund book of 
about 1,000 pages. The ink presented no appreciable obstacle. Siiii- 
ihirly flucrcfccnce was seen behbd a double whist pack. A s-ncic card 
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hcfd between the fltioreu^ent ^crccfi an<1 the apfuratus produced no vis- 
ible effect, A single sheet of tin foil, loo, produce* hardly any ob^acle, 
and it U only when several sheds are Nupeipoacd that tJidr shadow 
appcHTs diHtinclty on the Mrrcen. Thick woudcn blocks arc tr»iiMit!s&il>lc. 
SUbs of pine 2 or 3 centimeters thick adsorb only very little, A pUte of 
aluminum about 15 miilimcters thick diminished the effect very oot»- 
ttdcrably, but did not cause the fluorescence to entirely diJiappear. 
Blocks of hard rubber aeveraJ ccntimeteri thick still transmitted the 
rajs* 

Glass pUlefi of equal thickness beliave very differently according to 
whether they contain lead ( flint gla^) or not. The first class are much 
less iransniissibtc ilian tlie second. 

If the hand is held between the vacuum tube and the screen, the 
dark shadow of the bonc» is seen upon the rauch lighter shadow out- 
line of the hand. Water, carbon, bisulphide, and various other liquids 
investigated proved ver>- transmissible. I could not find that hydrogen 
was TDore transmissible tlian air. llie IJuorcscence was visible behfaid 
plates of co[^r, silver, lead, gold, and platinum, when the thickness of 
the plate was not too great. Platinum tX2 millimeter thick is still 
transmissible, and silver and copper plates may be still thicker. Lead 
j.^ itiillrnietem Uitck b practically impencirablcr oiuj advantage was 
frct^ucnily taken of this characteristic, A wooden itick of ao milli- 
meters square cross section, having one side covered with while lead, 
beha^'cd differently when interposed between the vacuum lube and tlie 
screen according as die X-ni>s traversed the block parallel to the painted 
side or were compelled to pass tlirough it In tlie first case there was 
no effect appreciable, while in the second a dark shadow was thrown on 
(lie screen. Sslls of the metals, whether solid or in s^Uition, are to be 
ranged in almost the same order as the metals thcmsclrcs for trans- 
missibiUty. 

3. These observations and others lead to the conclusion that the 
transmi^ibiljty of equal tliicknesses of different nibstanccs depends on 
their itrmiity. At kast no other chanictcriMic exerts so marked an 
influence as tliis. 

The following experkncnt shows, however, that the dendty b not 
the sole factor. I compared the iraasmi^ibihiy of nearly equally thick 
plates of glas», aluminum, cakspar, and quartz. The density of these 
substances is subsianiially tlie same, and yet it was quite evident tliat 
the ca1C3fpar was considerably less transmissitile than the others, which 
arc about alike in tins respect. 
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4- All bodies became kts transmissible with incrcuins ihickncss. 
For the purpose of ^diiig a reUtlou between truisni^sibility anij ihkk* 
nc&s 1 have made photo^apbic exposures, in which the phdographk 
plate was partly oovrred with a layer of tio (oil consisting of a pro- 
|[rcssmty incrcasmg number of sheet*. T shall trukc a phcxomeiric 
mcasuremenl when I am in possession of a suiuble photometer. 

5. Sheets were rolled from pUtinum, lead, zinc, and alumintmi of 
lueh ttiickfiess that all appeared to be equally transmissible. The fol- 
lowing tabic givcK the measured thtckne^i^ in Tnillimetcrs, the relative 
tlikkjicsi:* compared with plaiiauiiir and (lie spccilic gravity : 
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Prom the^e vainer it may be 5een that the t^aDS^1)^5ibility of pUle& 
of different metals 50 chosen that the product of the thickness and 
density is ccoijUant would not be equal The traii5missibiUty increases 
much faster than tliis product falls off. 

6. The fluorcKcncc of banum-platintDn-c>-anide is oot the only 
action by which X-rays may be rrcogniied. Il should be remarked that 
they cause other substances to fluoresce, as for example the photophoreA- 
cent calcium eom|)ound«, uranttim glats, comtixiti glass, calcspar, rode 
sah, etc. 

It is of particular importance from many points of view that photo* 
graphic dry plates aic sensitive to X-rays, It ihus becomes possible to 
fix many plienonbcna M that deceptions are more easily avoided ; and 
I have where practicable checked all important ohoer^'ations made with 
a fluorescent screen by photographic exposures. 

It appears qu^tioruble uhether the chemical action upon the silver 
»]is of tlie photoi^raphic plate is produced directly by the X-rays. Il 
is possible that thLs action depends upon the fitjoreseeni light which* as 
v nientioaed above, may be escciied in the glass pbte, or perliaps in tlw 
gelatine film* "Films'' may indeed be made use of as wcU as glass 
platea* 

I have not as yet obtained experimrmal e\'idence that the X-rays are 
capable of giving heat 'litis characteristic might, howe\-er, lie assumed 
as present^ suice in the excitation of fluorescent pheiKimcna the capacity 
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of ihe erergj" of llw X-rays for transformation U pfwcd. and since it 
is certain that of the X-mys falling upon a body- not all arc given up. 

The retina of the eye b not scniilttve to :lie^ ray:). Xothifig is lo be 
noticpfl hy bringing the tye near llie vacuum tube, although accorfUng 
to ihe preceding observations the mcdiA of the eye xnu»t be suBicicntly 
iranAinisuble to the rays in qucAtiosi. 

7. After I h&d discovered ihc transmi^sibiHt)' of various bodies of 
retativcty great thickness I tiasiencd to investigate whether or not the 
X-rays were refracted in passing through a prism. Experiments wilh 
water and carbon bisulphide xn mica prisms of 30 degrees refracting 
angle showed no deviation cither when observationfi were made witli the 
fluorescent screen or with the photographic plate. For comparison, tbe 
deviation of light rays was observed under the lame conditions. The 
refracted portion lay from 10 to 20 ccntinicters diitai^t from that not 
refracted. Willi prisms of luird ru1f1>cr and aluminum of aViut 30 
degrees refracting angie I obtained exposures on a photograpliic plate 
which perhaps indicated a slight refraction. This is, however, very 
doubtful and the deviation is, if present, so small that tltc index of 
refraction for X-rays in these substances can not exceed 1.05. I could 
not observe with the fluorescent icreen any deviation In these cascsL 
Experiments with prisms of the denser metals have so far yielded no 
certain results on account of llie iltglit Intnsniisiibility and the eonje* 
qucnt decrease of the intensity of the tranfmitted ray. 

In consideratior of these results on the one Itand, and on the other 
of the impcrlance of the question whether or not the X-rays in passing 
from one medium to another undergo refraction, it is vcr>* gratifying 
tliat this question may be investigated by other means than by the help 
of prisms. Fuiely pulverized bodies in suitable layers allow but tittle 
light to pa»a, in consequence of refraction and reflection. If now the 
X-rays arc transmitted e^uall>' well through powder as throuj^b the 
coherent substance, equal masses being presupposed, it is proved that 
neither refraction nor regular reflection is present in any marked degree. 
This experiment was performed using finely pulvcrtied rod^'salt, lincly 
divided sih^er, obtained by electrolysis, and the Jtinc dusi so frequently 
utilised in chemical processes. In no case was any difference in trans- 
mis&ibility between the powder and the coherent substance detected 
either hy the use of the fluorescent screen or the photographic plate. 

It follows of course from the resulu thus obtained tliat the X-rays 
can not be concentrated by tbe use of lenses ; and, tudced, a great hard 
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rubber !*n» and a gUw lenf actuallj proved without tStcL The shadow 
of a round rod is darktr ia the middle than at the ^go* while that of a 
tube whi<ii 15 &llcd with some substance hhkc IraouDissible llian tJie 
maicrial of which the tube ii composed ts darker at the edges than at 
wbt center. 

& The question ad to the reflection of X-rays is so far settled by 
the cxperirrvents already described that no marked regular reflection 
was to be found with any o{ the substances examined. Other experi- 
ments which 1 will Ikerepass over lead to the sanie results, 

Ncvcrthdest an observation should be mentioned which indicated 
at first glaiicc an opposite rcsuh. A photographic plate shielded from 
the action of Ught rays by a black paper was exposed to X<rays so that 
the glass side was toward the disdiarge tube. The sensitive fihn was 
partially covered with bright plates of platinum, lead, dnc, and alu- 
minum, arranged in a star-shaped Itgure. Upon development it was 
observed that the darkening of the film under the platinum, the lead, 
and especially ihe vine waft distinctly greater than in the other parts. 
No such effect was produced by the aluminum. Thus it seemed as if 
tlic three metals mentioned r^ectcd. However, there were other causes 
to be conceived whidi might have produced the increased darkening, and 
in order to be siu^ 1 performed a second experiment, interposing a thin 
slieet of aluminum foil (very trarumissible to X-rays, btit not to those 
of the ultraviolet) between the metals and the sensitive fihtt Since in 
this case again practically the same result was cAtained, the fact of 
reflection of X-rays by the metals above mentioned is establislKcL 

Taking this result together with the ob«ervatiivi thai powder is as 
transmissible a^ coherent substance, and further, that bodies with rx>ugh 
surfaces bdiave in ihc transmission of X-ra>^ and also in the experi- 
ments just dcvcribed exactly like polished bodies, the conclusion Is 
reached that there is, as before remarked, no regular rcf1eaion« but that 
the bodies bcluve toward X-rays in the same manner as a turbid medium 
with reference to light 

As I have not been able to discover any refraction in the pavs^re 
frxxn one medium to another, it appears as if the X-rays travel with 
eqml velocity in all bodies, and henr*- in a medium which is everywhere 
present and in which tlie particles of the bodies are eml>ed<led. These 
latter act as a hindrance to tlie propagation of the X-raySf which is in 
general greater tlic greater the deii^iiy of the Itody in question. 

9, In acconlance with this supiwsitkm it might be possible that the 
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arrangement of th« molecules of the body would txcrt in iitflueiHre on 
i(A transmlssibility. and that, for cxniiiplCt a piece of cakspar would be 
une^iuaUy transmissible for equal thicknesses when the rays passed along 
or at right angles to the a^cis. Experiments with calcspar and quartz 
gave, however, a negative result. 

XO. It will be recalled iha Lcnard. in \m beautiful expertments OQ 
the Iransmiwion of the Hitlorf calhofk rays through thin fllnmtntim 
foil, obtained tbe result that ihese raji are di&tttrbances in tlie ether, 
and that they diffuse ihemsclvc« in all bodies. Wc may make a similar 
stataiient with regard to our rays. 

In his last research Lenard has determined the rclaiivc absorptkm 
of different substances for the cathode rays, and in detentiining the 
fiame for air at atmospheric pressure has given the values 4,10, 340, 3.10 
as referred to I ccniiiiieier thickness according to the density of the gas 
in the discharge tiibc. Judging from the length of ipark observed. I 
have, in my researches, generally employed tube* of about c(;uai exhaus- 
tion and only seldom those of much greater or le^s density. Vstng the 
photometer of L. Wdicr, the best at my command, I compared the 
intensily of fluorescence on tlie screen in two positions distant 100 and 
200 millimeters, respectively, from tbe discharge tube. From llic results 
of these experiments, agreeing well with each other, it appeared that 
the intensity varies inversely as tlie square of the distance. Hence the 
air absorbs a much »naller portion of the X-rays passing through it 
than of cathode rays. This result is in accord with the observation 
above mentioned, that it is possible to distinguish fltiorescence at 3 
meters <listance from the discharge tube. 

Most other sub!itancc9 are, like tlie air, more transmissible for 
X*Tays than for the catliodc rays. 

II, Another very noteworthy diffcrmce between the behavior of 
the cathode rays and the X-rays was exhibited in dial I was unable to 
prx>duce any deviation of the latter by the action of the most powerful 
magnetic Aelds. The property of being subject to deviation by mag- 
nets is, on the other hand, very diaracteri^tic of the cathode rays, Herta 
and Lenard have observed various kinds of cathode rays which "are to 
be distinguiihed by their diffeiynces tn their rapacities for exciting phos- 
pliofcscence in their absorbability and in tbeii deviation by the magnet/' 
but a considerable magnetic deviation wait to be observed with alt of 
thenip and 1 do not believe tliat this chaiactGri^dc would be given up 
except for the most urgent reasons. 
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12, Accordiog to the results of experiments particularly directed 
to diicover the source of the X-nys, it U certA^n lliat the part of the 
wall of the discharge tube which most strongly fluorfsccA is Uie principal 
fitartin£ pdnt. The X-rays Utercforc radiate from ihc pbcc where, 
according to \-ariou« observers, (hi- cathodir rays meet the glass wall If 
one (iivcm the calhocI« ray^ within the lube by a magnet, the lource of 
the X-ray is alfio sc^n to ehat^ its position so that thc&c radiations still 
proceed from the end poants of the cathode rAyn. The X-rayy bein^ 
undcvtaicd by maRneis cannot, hciwc\'cr, !>c simply cathode rays passing 
unchanged through the glass watl. The greater density of the ga* oai- 
side of the discharge tube cannot, according to Lenard, l>c nude answer- 
able for the great difference of the deviation. 

I come therefore to the results that the X*rays are not identical 
with the cathode rays, but that they arc excited by the cathode rays in 
the glau wall of the vacuum tube, 

13, This generating action tak^ place not only in glass, but as I 
observed it in apparatus wiUi ahiirtnuni walls a millimeters thick, exists 
also for this metal. Other subatanccf will be invesiigalctL 

14, The warrant for giving ll»e title "rays" to the agent witicli 
proceeds from the wall of the discharge tube arose m part from tlie quite 
regular formation of shadows appearing when more or leu transmissible 
tubstaiKcs are interposed between the generating apparatus and a plios- 
pborcscent screen or photographic plate> I have many limes observed 
and Mmettmes photcgraphcd sttdi shadow forms, in whose pfoduetion 
there lies n particular charm. I have, for example, p4iotographs of the 
shsdow of the profile of a door whicli separates the two rooms, in one of 
wliich was the discltarge apparatxis^ in the other the pholographic plaic ; 
of the shadow of the hand bones; of ilte ^ladow of a wooden spool 
wound with wire ; of a set of weights in a box ; of a compass in which 
the magnetic needle is quite inclosed In meLa! ; of a piece of metal which 
is shown to lack homogeneity by the use of X-rays, etc 

The pr(^>j^tion of the X-raj-s in right lines is shown by pin-bole 
photography, which 1 have been able to do wnth the discharge apparatus 
covered wltli bbck paper. The picture is weak, but unmistakably cor* 
rect, 

15, 1 have mucb sought to obtain interference phenomena with 
X-rays, but unfortunately — perhaps on account of ihctr slight intensity 
—^without result, 

16, Experiments have been begtm to see if electrosmk forces can 
in any way inBucoce X-rays, but these are twt yet finished. 
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I7> If the question U asked what the X-rsys— whS^ certainly ar« 
not cathode ray*— really arc, one might at first, o« account of tiwir 
lively fluorescent and chemical action, compare them to ultra-violet Itght- 
Uut here one falls upon scnous difficulties* Thus, if the X-rayi were 
ultra-violet light, then this light mast possess the following character- 
btics; 

(a) That in passing from air into water, carbon bisulpbide, alu- 
miniim, rorlc !iaU, ghuK, zliw, etc., it experioKCS no notable refractioiL 

(by That it i« not regularly rcilccicd by tbe» tubttancc*. 

(c) That it cannot be poUrli^cd b>- the usual maccmla* 

(d) Tliat its absorption by substances i> influenced by nothing so 
mtich a» by their density. 

In other words, one must assume that these ultra-violet radiations 
comport tliemselvcs quite differently from all previcnisly known in* 
f ra red, visible, and uhra-violct rays. 

I have not been able to admit th!^ and have nought M»ne olher 
explanations, 

A kind of relation teems to subtlit between the new radiation and 
light radiation, or at least the shadow formation, the fluorescence, and 
Otc chemical action, whidi arc comtnon ^jhcnonicna of these two kinds 
of radiation, point in this direction. It has been long kno^n that longi- 
tudinal as well as transverse vibrations are possible in the ether, and 
according to various physicists must exist- To be sure, their existence 
lias not, up to the prci^nt time, been proved, and hence their diaracter* 
istics have not thus far t>een experimentally investigated. 

Should not the new radiations be ascribed to kmgitudinal vibrations 
in the ether? i may say that in the course of the tnresligation this 
hypothesis has impres^d itself more and more favorably wi(h me, and I 
venture to pn>po<se it, although well aware that it requires mudt furtt»er 
examination. 



WuEKZBuitG, PuYsiK. Institlt d. UniVh, Dtc€nti>€r, Jffp5- 

tt^^-CTO^C / NRW KIND OF RAVS (ABSTRACT-) 

As my work must be interrupted for several weeks, I take the 
opportunity of presenting in the fo1k>wing some new results: 

18. At the lime of my first ptiblicstton I was aware that the X*ray* 
have the properly of discharging elcciniled bodies, and I intimated that 
it was the X-rays and not t!ie cathode rays passing unchanged ihrougti 
the alumsium window of his apparatus which produced tlic e&ea 
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ascribed by Lmard on electrified bodies at a dUtance. I h:ive, how* 
ever, delayed publication of my expenmCDta until I could present con- 
clusive results. 

Thr«e can be obtained only when the obftenration* are camcvl on in 
a room which b not only completely mmlated frorn the electrostatic 
forces emanating irom the vacuum tube, ihc conducting wires, the 
inductiofi api^anitiis, etc, but i» a)»o closed to the air whidi conwi in 
the neighborhood of the <Ii&charge apparatus. 

For this purpose I had a box constnicted by soldering together zinc 
5heels» and this bo\ was lai^ enough to cocilain me and the nece*sar>" 
a;>parattis, and was air-tifcht with the exception of an opening which 
could be closed by a zinc door. The bide opposite to the dcxir was mostly 
tned with lead, and immediately adjacent to the disdiarge lobe an of:en- 
tog 4 centimeters wide was cut in the lead and zinc mil. and Its place 
0]kd up air-ti);ht with aluminum foil. TliiDUgli thjk window paused 
the X'T^ys to be investigated. 1 have with thi« upparaEUS verified the 
follo^nng results: 

(a) Positively or negatively electrified bodies placed in air are di^ 
charg^ when immer^xl in X-rays, and the action is the move rapid the 
more intense tlie radiations, Tlic intensity of the rays is determined by 
their actkm upon a fluorrscent screen or a photographic plate. 

It is in genera! immaterial whether tlie el«^:irif>e(t tubstance Is a 
conductor or non-conductor. Thus far I have <h«overe<l no di^erence 
in ihc t>ehavior of different bodies relative to the rapidity of itieir <li»- 
charge, or bet ween positive or n^ative charges. TIksc points arc. bow- 
ever, open to further investigation. 

(ft) \Mien an electrified conductor is surrounded by a solid msu* 
lator, as for example, paraiiine, the radiation produces the same effect 
as would tbe flashing of the insulatbg shell by a llame placed in contact 
with the groimd. 

(f) If this IniuUtor be in its ttim closely surrounded by a 
grounded conductor and both itivlf and ihtft outer con<luctor be trans- 
missibtc to X-rays, the action of the X-radiations upon the lEuicr con- 
ductor 11 nmwticcable with ilic appaniiii^ at my cummdmd. 

{d) The observations recorded under {a), (d), and (c) indicate 
that the air thjough which X-ray? pass possesses the propeiiy of dis- 
eharging any electrified bodies with which it comes in contact. 

(r) If this be indccfl the case, and if the air retains for »>me con> 
sidenble time this property hnpartcd to it by tbe X-rays, it mud be pos- 
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sibic lo dUchai^ cl«trific<I bc«Iics iioi UicinscUcs under ihc influence of 
X-rajrs by bringing to than air which lias bcai ^ubjea id these ndii- 
tions. 

One may satisfy himself in various ways that this U the ca»e. The 
(oLlowing, though perhaps not the simplest method, may be mentiom^ : 

I eni[>]oyed a br»» tube 3 centimeters wide and 45 centiiiieterA long:. 
At I cejittm^fr's distance from one end a portion of the tube was cut 
away and replaced by a thin sheet of aluminum. At the other end there 
was inlrofiticed a Srass ball, which was supported by x metal supportt 
and this end was doMrd air-tig^Tn. Between the bta^ ball and tlic clused 
end of the tube a side tube was soldered ir, whidi wa^ connected wiili 
an air*pump. By this means a current of atr was made to Dow by the 
brass ball, after having pasjed the aluminum window. The distance 
from the ball to the window wa* 20 centimeters. 

Tmoimted this lube in the zinc box in such a manner that the X-rays 
entered the tube at right angles to its axis, and the insulated ball lay 
out&ide the reach of ihi?se rays, in the shadow. The tube and zinc box 
were placed in contact and the ball was conrccted with a Hankcl electro- 
scope. 

It was shown that a diarge on tlie ball, whether positive or nega- 
tive, was not influenced by X-ray£ so long as the air remained quiet in 
the ttjbe, but that a marked diminution of Uic charge wa* produced by 
sucking a strong current of atr through. If the ball was kept at con- 
stant potential by connecting it with accumulators, and a continuous 
current of air was kept (lowing in the tube, an electrical current was net 
up just as if the ball was connected with the walU of the tube by a con- 
ductor of high resistance. * • *. 

ao. In section 13 of n^ fimt attidc it was stated that the X*rays 
may be generated not only in ^lass but in aluniinujii. In conducting 
experiments in this direction no solid txxlics were found which were not 
capable of producing X-rays when under the influence of cathode ray*. 
I know no reason to suppose that liquids and gases also do not act 
similarly. 

Different substances, liowever, possess this property in different 
d^rees. For example, if cathode rayt are caused to fall upon a plate 
of which oQC-half is ocniposed of platinom foil aj millimeter thicSc and 
the other lialf of aluminum 1 millinietcr tliick, one may obnrrvc In die 
photographic image Ukoi with the pinhole camera that the platinum 
foil aends out many mart X-rays from the side bombarded by the 
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cftthodc rays than does the alttmuiuni on the same side^ But from the 
back »i^ of the plate there go cnil almost no X-ra>'» from tiic platinunt^ 
while the alumrnum sends out a relatively lar^e number. These latter 
rays arc generated at the front layers of the aluminum and pass through 
the plate. 

It should be remarked that lbe«e obivervations tuve a practical «i^- 
ntficfLnce. For the generation of X-rays of th« ^eaie*t possible inten- 
sity my experience recontmenda the emplo>'Tnent of platinum. ! hav-^ 
used for some vcdcs with advantage a discharge apparattis having a 
concare mirror gf alumtimm aa auhoiler ami as annudc a platinum phle 
placed in the center of cunrattire. and at an angle of 45 degrees with 
Iheaxts. 

21. The X-rays proceed from the annode with this apptratiu. As 
1 have concluded from experiments with apparatus of various lofms, 
it is immaterial with regard to the intensity of the X*rays whether they 
proceed from the annode or not. • • • 
(WtmRzav&Cr PuvsiK. luTTrrVT [X IJNtvixsrTArr^ M0tck p, tS^) 

in. — ruaTKEJt obskrvations ok thk pKOPCRTicsuFx-aAvs (extract). 

With reference to practical applkrations, the observation of the dia- 
tributton of intensity of the rays proceeding from the platintmi plate has 
sovne vahie b connection with the formation of shadou* pictures by 
iTKans of X-ray5. In accordance with the observalKms above recorded 
it is 10 be reconunendcd that the discharge tube be to arranged that the 
rays employed for formaiiooi of picture* he ilx>»e iTiaktrig a large angle, 
though not mueli exceeding So degrees, witli the pbtinum plate. In this 
way the sharpest possible delineation will be obtained, aitd if the plat- 
itnim plate is flat and the constnictloo of tfve tube i^uch that the rays pro- 
ceeding obliquely pass through not much greater thicknesi of glass than 
those going out at right angles to the platinum plate, then no matefial 
loss in intensity will be experictKcd in this arrangement, 

$, If two plates of difTenni substances are equally tranimissible 
this equality will not in general be reUtned for another pair of plates of 
the same suhttances with thicknesses altered in tlic hame ratio. This 
fact may be shown very easily h>' the use of thin sheets, as, for e?cainpW« 
of platintmi and aluminum. I used for this purpose platimim foil o.ooa6 
BiilltifKter thick and aluminum foil 010^99 miltimder thick, I found hi 
one instance thai one sheet of platinum was equally iranunUsible with 
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wx sheets of aluminum : but ihc transmissifaiUty of two sheets of plai- 
hum W35 teis than that of t\v-elve sheets of aluminum and about e<iual 
to that of MXtecn sheets of the latter metal. Using another discharge 
lube. I found i plitinum equal 8 ahuninurr, hni 8 iilatmuni rqual r)a 
aluminum. From thciu* exporimetits it fo1lowi& tliat the ratFo of thick- 
nesscs of pUlmum and aluminum of ciual trausmissibility U leas the 
thicker the slicds under examination. 

6. The ratio of the thicknesses of two equal!/ iranfimissibic phtcs 
of different material is dependent on the thickness an<] the material of 
the body, as, for instance, the glass wall of the discharge tube, througli 
vk^hlcli the rays liavc to pa&s before they reach the plates investigated. 



7- The ^xpenm^m^!l desenbed in 5edi<vis 4, 5, and 6 relate to the 
alterations whkh the X-rays proceeding from a discharge tube escperi- 
oiee in their trnnsmmton through different substances. It will now be 
shown that one and Htc sane body may for the same thickness be une- 
qually transintssihle for rays emiited from different diichai^ tut>eii< 

In the following table arc given the values of tlic Iransmissibility of 
an aluminum plate 2 iniilimeters tliick for the rays given out by differ- 
ent tubes: 
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ITk discharge lubes were not materially different in ihcir construc< 
tion or in llie thickness of thdr glass wall, but varied in tlic density of 
tlie tras within tbcm, and hence in the potential requirevl to produce dis- 
charge. Tube t required tlic lea«t and tube 5 the greatest potential, or, 
as we may say for dKirt, thr tnhr t is the "softest" snd tube 5 the 
"hardest-" The same Kuhmkorff in direct connection with the tubes, 
tlic same circuit breaker, an<! tlic same current strength in the primary 
circuit were used in all cases. 

X'arious other subtfitances which 1 have investigated bdiavcd simi- 
larly to aluminum. Afl are n>ore iran^mis^blc to rays from hanler tubes. 
This fact seemed to mc parlicutarly wortliy of attention. 

The relati\^ transmissibihty of plates of diSercnt substances proved 
also to be depcndait on tlic hardness of the discharge tube eniplo>'ed 
The ratio of the thickness of platinum and aluminum plates of e<tual 
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trammissibility becovnes kss tlit harder the tubes from which the rays 
proceed, or, referring to the resaltj just giren, the le» the rajs arc 
Absorbed, 

The difTerent bchi%-ior of my^ excited in tabes of di£fercnt hardjics^ 
b abo niatlc apparcut tti the well known sliadow picturing o( liaiiOs, ttc. 
With a soft tube 2 dark shadow U obtained, in whidi the bones are little 
prominent; when a harder tube is u^ed the bones arc very distinct and 
visible in all their details, whereas the softer portions are less marker], 
and with very hard lube* even the bones themselves become only weak 
shadows. From these considerations it appears that the choice of the 
tnbe mvf^ be governed by the character of the objeets t^'htch it is desired 
to portray. 

It remains to remark tliat the quality of rays proceeding; from one 
and tlie saine tube depaid.i on vark>us conditions. Of ihesc the most 
important arc the following : ( i ) The action of the interrupter, or, in 
other words, the course of the primary current. In this connection 
should be mentioned the phenomena frequently observed that particular 
one« of the rapidly succeeding discharges excite X-ra}'s which arc not 
only more intense, but which also differ from the otliers in tlieir absorp- 
IJon. (2) The character of the sparks which appear in th^ fleconcbrr 
circuit of the app^ratui. (3) Tlie emplo>-ment of 3 Tesia transfonrer, 

(4) The degree of cvocu^tion of the discharge tube (as already stated). 

(5) The var>ingt but ua yd iwl saii&factodly knuKin, procedure within 
the discharge tube. Separate ones among these condttknis require fur- 
ther comment. • » • 

The hardness of a tube had been considered to be brought about 
solely by tlie continuation of t1^ evacuation by ncAns of the pump ; but 
this characteristic is affected in other ways. Thus a seale<l tube of 
medium hardness becomes irradually harder by itself^un fortunately 10 
tbe shorteninc: of the period of its usefulness when used In a suitable 
manner for the production of X-rays, that is to say. when discharges 
irtiidi do not cause the platinum to glow or al Inst to ^Uyvn ^nly weakly 
are passe«1 through. A ;:ra<hia1 self-evacuation is thus eflfccled. 

With a tube thus brcoine very h^rd I took a very fin^ photognph of 
a douhle-harretefl gun with irwrrteH cartridges, which showed all the 
details of the cartridges, the inner faults of the Damascus barreb, etc, 
very sharply and distinctly. TIh^ dtttatKC from the ptalinum plate of the 
discharge tube to the pl^jtogriLphic plate was 15 cciuimetrr^ and tbe 
exposure twelve minutes — comparatively long in consequence of the 
amall photographic action of the very sltg^itly absorbable rays (»ce 
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below). The Dui>re2 mtcmipter had to be replied by the Foucault 
form. It would be of interest to con^lmct tubes which woald make K 
ixjgsiblc tD U£c stin higher potcnlSaU than before. 

Self -evacuation hAS been above aAstgucd as the cause of the grow- 
ing hardncM of stealed lube«. but this U not the only cause: Tlierc are 
changes in the electrodes whieh produce this effect. 1 do not know the 
nature of these chants. ♦ * ♦ 

The obseT%ations recorded In th«e paragraphs and otlicrs iiot given 
have led me to the view that the composition of llie rays proceeding 
from a platinum anode of a diitcharge ttth^ rlependit upon the freqtimcy 
and foTOi of the discharge current. The degree of tenuity, the hard- 
ncM, is important only because the forrn of the diMrharge U thereby 
inflttciiccd. If it were po*sib!c lo piotlucc tlic proper fomi of discharge 
for ihc generation of X-rays in any other way. the X-rays might be 
obtained with relatively high pressures. 

9, The results appearing in the five preceding paragraphs have 
been those most evidently to be derived from the accompanying experi- 
ments. Summing up these separate results, and beini; guided in part by 
and X-rays, one arrives at the following conclusions; 

(a) Tlie radiatiotis entitled by a discharge tube consist of a mix- 
ture of rays of difiercnt absorbability and intensity. 

(by The cumpusition of this niixturc ta tti a marked degree 
dependent on the frequency and form of the discharge current- 

(c) Tlic ra)-» receiving preference in absorption vary with differ- 
ent bodies. 

(rf) Since the X-rays arc generated by the cathode rays and have 
in ooTTtmoti witJ^ tliem various cluracteristics — as the cxdltng of tluores- 
ccnec, photographic and electrical actions, an abM>rbabi1ity depending in 
a marked degree on the density of the medium traversed, etc. — the con-* 
jccturc is pfoniptcd that both phenomena are processes of the same 
nature Without committing my»elf unconditionally to this view, I may 
remark that tlic results of the last paragraphs are calculated to raiie a 
diBkuhy in the way of this hypothesis. This dif^culty consists in the 
great difference between tike absorption of tlie cathode ra}-s investigated 
by Lenard and the X-rays, and second, that the Iransmissibility of bodies 
for the cathode rays is related to their density by other taws than those 
iirhidt govern Iheir traiiMnissibility for X-rays, 

With regard to the first point, considerations present themselves 
under two heads : ( I ) As we have seen bx scctton 7, there arc X-ra>'s of 
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different ab»orbabitity, and the invciti^tioas of Hertz and Lennrd show 
ihit \hc cathode ra>^ arc similarly to be dUcriminattd. WhUc the "soft- 
rst" tubes investig^cd grneratrd ra>ft mudi leu fttsbjccc to absorption 
than any cathode ny< inve«tig;ttc<j by Lcnard, ^-el there U no reason to 
doubt the poMibiUiy of X-raya of (T^aicr abaorbabtlity, and catbodc 
rays of less. It tbexcforc appears prob^Ic thai in (ultirG mrotigationa 
rays will be found bridging over the gap between X-ra^'s and cathode 
rays, so far as their absorption is concerned (3) Wc found in section 4 
that the specific transmissibility of a body becomes leu the thiimer the 
plate passed tltroufzh. Consequently, had we made use in our experi- 
ments of plates as thin as those employed by Lenard it would have been 
founil that thf X-ray« were more nearly like ihoftr of Lenar<l in their 
absorbability. 

tOb Besides the fluorescent phenomena, there may be excited by 
X-rays photopraphic, electric, and other actions and it is of interest to 
know how far these various manifestations vary b simiSar ratio when 
the source of the rays is altered I must restrict mj-seJf to a compansoa 
of the first two phenomena, • • • 

A hard and a sofi tube were so adjusted as to give equally bright 
fluorescence as compared by means of the photometer described in sec- 
tion ^. Upon fubfilituling a pliotograpfiic plate in the place of the 
fluorescent screen it was found, on dct^elopment. that the portion subject 
to the rays from the hard tube was blackened to a lesa decree than the 
otltcr. The rays, though producing equal UuorcKcnce, were tlius for 
pbotograpHtc purposes unequally active. • • • 

The great sensitiveness of a photographic plate even for raya from 
tubes of medium hardness is ilhistrated by an experiment in which 96 
fibni were superposed, placed at a distance of 25 centimeters from the 
dischar^ tube. ai»d exposed Ave minutes with due prccauitons to protect 
the films from the ra<)iationB of the air. A photofn^hic action was 
apparent en the last film, although the first was scarcely over-exposed. 
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Tf the intensity of the radiations is augmented by incrensing the 
•trengtth of thr primary current, the photographie action inrre»e« in 
the same measure as the intensity of the fltiorescenee. In ihts ease, as 
in the case where the intensity of the radiation wan increased by an 
altcntioo of the distance of tite fluorescent screen, the brightness of 
Che fluorescence is at least approximately proportional to the intensity 
of the radiation. This rule should uot* however^ be too gcner^y 
applied. 
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II. In conclusioci. nicntioEi should be rtade of the folbwinc pu^ 
ticulars: 

Wilh s dinrluirs^ mbc of proper coostmctioo, and net too »oft, tlift 
X-ra^ are clucfly (^neratcd in a cpot of not more than i or s milli- 
nKtcr9 dianictcr where die catliodc ray^ meet ilic plaLinuiii jjlatc. Thi>, 
however, is nci the *olc source- The whole plaic and a part of the tube 
walls ciiiit X-rays, tbougli in less mtensily. Catliode rays procorcl in all 
directions, hut their intensity is considerable only near the axis of the 
concave cathode mirror, and, eonseqacnily, the X-rays arc rtrongly 
emitted only near the point where tins axis meets the platinum p!ale< 
WTien the tube h very hard and the platinum thin, many rays proceed 
also from the rear surface of the platinum pbtc, hut, as may be sIkiwh 
by the pinhole camera, chiefly from the spot lying oo the axid of the 
mimsr, • ♦ • 

I can confirm the observation of G. Brandc* that the X-rays arc able 
to produce a sensation of light upon the retina of the eve. In my record 
book appears a noiice entered in ilie early part of November^ 1895, to 
the effect that when in a darkened chamber, near a wooden door, I per- 
ceivecl a weak appearance of liffht when a Hittorf lube upon the other 
side of the door wan put tn operation. Since thi* appearance was only 
once observed, I regarded it aa a subjective. &tid the reason tliat it was 
not then repeatedly observed lay !n the fact that ether tube* were subAi- 
luied for the Hittorf tube whtch were less completely evacuated and 
not provided unih platinum anodes. Tlie Hittorf tube fumishcs rays 
of slight ab^rt>al>ility on account of its higli vacuum, anil, at the same 
time, of great intensity on account of tlic cinplo>-nicnt of a platinum 
ai^ode for the reception of the cathode rays, ♦ • • 

With the tubes now in use I can easily repeat the Brandes experi- 
ment • • * 

Since the beginning of my itive^ttgation of X-ra>-6 t have repeat- 
edly endeavored to produce diffraction phenomena with thenu I ob- 
tained at varioua times, when using Da/row slits, appearance* similar to 
cUffnction efleetit but when modifications were made in the eonditionB 
for the purpose of thoroughly proving the accuracy of this explanation 
of tike phetMxnena it was found in each case that the appearances were 
prodtued b other ways than by diffraction. I know of no experiment 
whiefa gives satisfactcr>- evidence of the cxistenoc of diffractioD with 
the X-rays, 
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WiUJAU Mahccn! was bom near Botoffna, Italy, in 1875. He 
became an electrical engineer anrf early gave his attention id the trans- 
mission of the Hertz electric wave* without wires. The description 
given below i» by W, H. Prcecc, who invented a »y$1cm which proved 
successful over shon distances some years before Marcooi. 



WIRELESS TELEGRAPHY: THE PREECE AND MARCONI 

SYSTEMS 



Science ha» conferred one great benelit on mankind. It has sup- 
plied tifl wUh a Dew senve. We can now see t\\e invisible, hear the inau- 
dible, antl feci tlic intangible. Wc know that the universe is filletl with 
a homogeneous continuous elastic medium which transmits heat, light, 
electricity an<t other forms of energy- from one point of space to another 
without loss. The <iiscover>' of the real existence of this "ellwr" is ooe 
of the great scientific events of the Victorian era. Its cl:aracter and 
mechanism are not ycl known to us. All attempts to '^invent" a perfect 
eilier Itave proved l>e>'oiicl the mental powers of the highest intellfetv 
We can only say with Lord Salisbury that the ether is the nominative 
case of the verb "to undulate/' We must be content \^-ith 3 knowledge of 
the fact that it was created in the begmning for the traDSinission of 
energy In all its forms, that it transmits tl^ese energies in defmite waves 
and wiih a k^iown velocity, that it is perfect of its kind, but that it still 
remains as inscrutable as gravity or light ttsdf. 

Any liisturbatiGc of the ether must originate with some dis^turbonce 
of matter. An explosion, cyclone, or vibratory motion may occur in the 
photosphere of the sun, A disturbance or wave is in^ressed on the 
ether. It it propagated in str^ght ltne« through tpaee. It f^h on 
Jupiter, Venus, the Earth, and every other pUnet met with in its course, 
Aiid any iii^ichiiie, human or mechanical, capahlc uf re%]xxiding to its 
tmdulaiious iitdicaics Its presence. Thus the eye stipplics the sensation 
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of ligtii. the skin is sensitive to hi^at the ffalvanonrftcr indicates elec- 
tricity, ihe magndomder indicates cliJiturbanceft tn the earth** magnetic 
Add. Ooc o( ihc greatest mricntilic Achicvencnto of our generation ta 
the m^niJiccDt gcnenilSzulMjii uf Clcrk-Nfaxwcll that a1) thc»c disturb- 
axKCft are of predscly ihe same kind, and that they differ only in degree 
Light is an dcctromagnetic phenomenon, and clartncity in its progrVM 
through space follows the laws of optics. Hertz proved this experi- 
mentally, and few of us who heard it will fon:rt the admirable lecture 
on "The Work of Hertz" given in this hall by Prof. Oliver Lodge three 
years a^o. 

By the ldndne£« of Prof> SUvimut Thompson I ain able to illuflnrte 
wave transmission by a verv beautiful appar^iu^ deviled bv hlin. At 
one end we have the inuiMnittcr or osciltator, which Ls a heavy sos* 
pendcd mass to which a blow or impube is given, and which, in con- 
sequence, vibrates a givcfi number of times per minute. At the other 
end is the receiver or resonator, timed to vibrate to the «ame period. 
Connecting the two toi;ctber is a row of leaden balls suspen<Ic<l so that 
each ball ^ves a portion of its energy at each oscillation to the next in 
the series^ Kach trail vibral^ at rigbl angles to or atfiwart the Line of 
propagaiioo of the wavi:» an^l aA they vibrate in different phases you 
will 9CC ihat a wave is transniiticd from tJic (taiinnktcr to tbc receiver. 
The receiver takes up these vibrations and responds in sympathy with 
the tranunitter Here we have a visible illustration of that whidi is 
abfoluiely bivistble. The wave you see differs from a wave of light or 
of electricity only in its lengtli or in its fretjuciicy. Electric waves ^-ary 
from units f>cr second tn long submarine cables to millions per second 
when excited by Hertz's method, t^ight wavex vary per second between 
400 biT]ion« in the red to 800 billions in the violet, and electric waves 
dilTer from ihcm in no other respect. They arc reflected, refracted and 
poUrizcd, tlicj are lubject to iuteffetencc, and Uiey move through the 
cihcr in straight linea with the same vekoly, vi*, 186400 ntilcs per 
second*— a number easily recalled when we remember that it was m the 
year 18^ that Maxwell nude his famous discovery of tlie identity of 
light and electric waves. 

Elcetrk waves, however, differ from light waves an this, that we 
have also to regard the direction at right aTiF;li*« 10 the tine of pnopaga- 
tkm of the wave. The nxidel gives an illustration of that which happens 
along a line of electric force; the other line of motion I speak of is a 
circle around tJie potnl of dtsturtniKe, aitd these lincft are called Hues 
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of niagnctic force. The animal eye U tuned to one Mrt«9 of wave ; the 
^'electric eye'* a& Lord Kelvin called ficrtx'a resunatDT, to anotlKr. If 
ekctric waves could be reduced bi length to tbe forty-thousandth of an 
inch wc shoukl sec them as colors* 

One mofe definition, and our ground 15 cleared. When electricity ia 
r^und Mored up in a potential state in the molecules ol a dielectric like 
air, glass, or gutta-percha the molecules are strained, it is called a 
diarfre, and it MTablifthet tn its neighhorhood an electric fiehf. \Mieii 
it h active, or in its Jcinctie state in a circuit, it is called a current. It is 
found in both states — kinetic and potential — when a current is main- 
tained in a conductor, Tlie surrounding ucigtiboThoud is then found 
in a state of stress, forming what is calle^^I a magnetic field- 
In the first case the charges can be made I0 rise and fall, and to 
surge to and fro with rhythmic regularity, exciting electric waves along 
each line of electric force at very high frequencies, and in the second 
case the currents can rise or alternate in direction with the same regu- 
larity, h«it with very different frefinencJeft, and nriginair el^rtmmag- 
netic waves whose wave fronts are propai^ated in the same direction. 

The first in the method of Hertz, whicli hju recently been turned to 
practical account by Mr Marconi, and the second Is the method wbic^ 
I have txen applying, and which, for historica] reasons. I will describe 
ID }'OU firsL 

In 18S4 messages sent through insulated wires buned in iron ptpef 
in the streets of London were read upon telephone circuits erected on 
poles above the house tops. 80 feet away. Ordinary telegraph circuits 
were found in 1685 to prcxiuce <]iHturhances sfioo feet away. Distinct 
speech by telephone was carrkd on through one-quarter of a mile» a 
distance ihat was increased to ij miles at a later date. Careful cxpcri- 
iiieots were made in 1886 and 18S7 to prove that theic effects were dac 
to pure electroma^etic waves, and were entirely free from any earth- 
conduction. In 1892 distinct messages were sent ncross a portion of the 
Bristol Channel, between Pcnarth and Flat iiobi, a distance of 3.3 
miles. 

Early in 1895 the cable between Oban and the Isle of Mull broke 
down, and as no ship was available for repairing and restoring oom- 
muntcation, communication wza established by utilizing parallel wires 00 
each »de of the clianncl and transmitting signals across the space by 
these cleclroinagxKtic waves. 
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The apfsiaratua (5g. t ) connc^i^l to raf^li w!r^ confii^t* of^— 

(«) A rhcotomc or make a»0 break vrfcwd, causing: «bcut 360 
undukiiotia per second in ibe prijiiary wire. 

{tf) An ordinary battery of about 100 Lcclandi^ cells, of the so^ 
called dry and portable fonn. 

(c) A Morse telegraph key. 

{4} A tclcplione to act as receiver. 

(r) A bwitdt 10 sun aiid atop ttie rheotomc- 




Fu. I. ptecr&n «tf o»ttii*<tioa> of Mr, fma'a »yAU«i 



Good ftlfttuls depend more on the rapid ri» snd fall of tlie primary 
current than on tlw amount of energy thrown into vibration. LectanchJ 
cells gsve as i^ood sigials at 5.3 mUei dbunt as a| horse-power trans- 
formed into alternating current) by an alternator, owing to the sniootfa 
simooldal curres of t)»f latter. Two hundred and sixty vibrations per 
second Rive a pleasant no<e to the ear. easily read when broken up by 
the key tnto dots and dashe«. 

In my electromagnetic «)rstcm two parillel circuit-i aie e»tabU»hed, 
one on each side of 1 channel or bank of a river, each circuit becoimn^ 
stKCCfsively the primary and sceondar>' of in induction aptem, accord- 
tnir to the direction in whidi the signals are bcinf; <ent. Strong alter- 
nating or vibrating cnrrentt of electrtdty are tfansmitled in the first 
circuit ao as to form signals, letters, and words tn Morse citaracter. The 
effects of the rise and fall of tlicsc currents are traasmttted ai electro- 
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etic waves through the itilcrvetiine: space, and if the secondary 
aroJit is so utuated a$ to be washed by thes^r ctbcml waves, their 
etierpfy is iransfomied into »econdary currents in ihc i;ccond circuit, 
which can be made to jiffcct a telephone and thua lo reproduce the sig^ 
uals. Of course lhe>r inlensily is tniicb reduced, btit still their presence 
ha5 t>cen detected, though five miles of clear !ipace have separated the 
two circuits. 

Such effects have been known sciefitiiically in the laboratory since 
the days of Faraday and of Hcnr>% but it is only within the Last few 
years that I have been able to utiJize them practically through conaid- 
erabk distances, Thi& lias been rendered (K»^iblc through the lotro- 
duetion of the telephooe. 

Last year (August, i8g6) an effort was made to establish com- 
mtinkation with the North Sandhead {Goodwin) lightship. The appar* 
atus used n^as designed and manufactured by Messrs. Evcrshed and 
Vignolcft, and a tnoat ingenious reby to establish a ciU invented by Mr. 
Evcrshed. One extremity of the cable was coiled in a ring on the bottom 
of the sea, embracing the whole area over which the lightship swept 
while swinging to the tide, and the other end was connected with the 
sliore. The ship was surrounded above the water line with another 
coiL The two coils were separated by a mean distance of aboitit aoo 
fathoms, but communication was found to be impraclicablc. The screen- 
ing effect of the sea water and the effect of the iron hull of the ship 
absorbed practically all tbc energy of the currents in the coiled cable, 
and the effect* on board, lliough perceptible, were very tricing — too 
minute for signaling. Previous experiments had failed to sJiow the 
extremely rapid rate at which cuergy ia ab^rbed with the depth or 
thickness of sea water- The energy is absorbed in fomiing eddy car- 
rents. There is no difficulty whatever in signaling through 15 fathoms. 
Speech h)- telepliifmc ha* been maintained through 6 Cathotna. Altliotigh 
thb experiment has failed througli water, it is thoroughly practical 
thrutigh air to considerable distances where it is possible 10 erect wires 
of similar length to ihe distance to be crossed on cadi side of the chao- 
nel. It is not always possible, however, to do this, nor to get the requi- 
site height to secure the Iwst effea. It is impossible m 3 liglitship and 
on rock lighthouses. There are many small islands— Sark, for example 
^-where it cauoot be done. 
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In July bst Mr. Marconi liroughl to Eni^land a new plan. My plan 
l5 based entirely cm tuilizing clectromagDctic waves of very low fre- 
quency- It depends essentially on the 
rise and fall of currents in tlie primary 
wire, Mr, Marconi ntilizes electric or 
Hertzian waves of very high fre*iufi>cy, 
and lliey depend upon the rise snd fall 
of electric force in a sphere or spheres 
He hw invcnicd a new relay which, for 
scDsidveness and delicacy, exceeds all 
known electric apparattis. 

Tl% peculiarity of Mr. Marconi's 
system is that, apart from ihc ordinary 
connecting wires of the apparatus, con- 
ductors of very moderate length only 
are needed, and even t^efie can be du* 
pensed witb if r*flwtors are us<d- 

r/ir (ran^m-Mcr. — Mia tranMnillcr is| 
Profeswr Righl's form of Hertz radia- 
tor (fig. 3). 

Two spheres of soliii brass, 4 inches 
in diameter (A and B). are fixed in an 
oiUtight case D of insulating material, 
so that a hemisphere of each is exposed, 
the other licmlspHere being immCTScd 

in a bath of vaseline oil. 1lie use of oil has Beveral advantages* It 
iiiaiiilain» the surfaces of the sphcrea electrically clean, avooding the 
frequent polishing required by Keru's exposed balls. It impresses on 
the wave* excite*! by iliese spheres a uniform and constant form. It 
lends to reduce ihc wave lengths — Kighi's waves are measured in centi- 
meters, while Kent's were measured in meters. For these reasons ilie 
distance at which effects are produced is increased Mr. Marconi uses 
generally waves of about lao ocnthneters long. Two small spheres, a 
and h, are fixril cloM to the large spheres, and comiected each lo one 
end of the secondary circuh of the "induction coil" C, the primary cir- 
cuit of which is exched by a battery E, thrown in and out of circuit by 
ihe Morse key K. Now, whenever the key K b depressed sparks pasS 
between t, 2, and 3, and since the system A B contaim capacity and 
decthc menia, oscillatioos are set up in it of extreme rapidity. The line 
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of propagation is D d, and the frcf^uency of oscillation is probaUy about 
350 fnillions per second. 

The difttanoe at which effects are produced with stich rapid oacUla-* 
lions depends chiefly on the crterey in the discharge that passes. A 
6-inrh «park coil 1i3« Miflirrd rhroiigh I, 2, 3, up to 4 mile«, htil for 
greater distances we have used a mofe powerful coil— one emitting 
sparks so inches long. It tnay alM;> be pointed out that this distance 
iDcieaAcs with the diameter of Uic spheres A and B, and it is nearly 
doubled by making <he ^pliercs fcoIi<1 instead of tiollow. 

The rccmrtr^ — Marcoors relay (fig. 2) consists of a small glass 
tube 4 centimeters long, into which two silver pole pieces are tightly 
fitted, separated from each other by about half a ntilttmeter — a thin 
space which is filled up by a mixture of fine nickel and silver filir^s. 
mixed with a (race of mercury. The lul>e is exiiaustcd to a vacutmi of 
4 millinietcTS, and sealed. It forms part of a circuit conlatnlng a local 
eel] and a Krnjitivc tclejcniph relay. In its normal condition the metallic 
powder is viitually an insulator. The particle* lie higgledy-piggledy, 
anyhow, in disorder. They lightly touch eadi other in an irregular 
method, b«t when electric waves fall upon thcni they are "polarized," 
order is installed. Ttiey are maniuled in serried ranks, they are snb* 
ject to pressure — in fact, as Prof. Oiivcr Lodge expresses it, they 
"cohere"— electrical contact cnsties and a current passes. The resist- 
ance of stich a space falls from infinity to about 5 ohms. 71ic electric 
resistance of Marconi'* relay — that is, the resistance of the ihin disc of 
loose powder — b practically infinite when il is in \\a normal or dis- 
ordered condition* It is then, in fact, an insulator. This resistance 
drops sometimes to 5 ohms, wlien the abfiorptkm of ilie electric waves 
yri it is intense. It therefore becomes a conductor. It may be, ai sug- 
gested by Professor Lodge, that we have in the measurement of the 
variable resistance of this instrument a means of determining the inten- 
sity of the energy falling upon it. This variation is being in\*cstigated 
both as regards the ntA^itii<)e of the energy and the frequency of the 
incident weaves. Now such electrical effects are well known. In td66 
Mr, S. A. Vartcy introduced a lightning protector constructed like the 
above ttibe, but made of boxwood aitd coiuainini: pondered carbcai. It 
was fixed as a shunt to the tnvtmment to be protected. It acted well, 
bat it was subject to this coherence, which rendered the cure more 
troublc<omc than the disease, and its u«? had to be abandoned. The 
lame action is very common m granulated carbon microphones like 
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HunntRg's, ind shaking has to be resorted to to decohere the carbon 
]>articlcs lo their nomaJ sUtc H. £. Branly (1890) showed the dTcct 
with copper, aluminum, and iron filings> Prof. Oliver Lodge, who 
has done more than anyone dx in England to illustrate and popularize 
the work of Hertz and his followcTs, has given the name "coherer" to 
this form of apparatus. Marcofii "decohera" by making the local cur- 
rent very rapidly vibrate a small hammer head a^inst the glass lube, 
which it (ioei rfTectu;il[3\ and in doing 4c> mA^eit «iich a M>tind that read* 
ing Morce characicrt U easy. The same current that decoheres can 
aUo record MorM signals on paper by inlc. The exhausted tube has 
two wings Vfliicb, by their size, time the receiver to the tran^uuttci by 







IftA, J, ICapof Itfttllly «r1krfv th> *Tp*T<in>*tm m » «>tI*^^pI, 

tarying the capacity of the apparatus. Choking cotU prevent the energy 
csca^ng. The analog to I^f. Silvanm Tbompson's wave apparatus 
U evident 0*cilUtions Kt up in the transmitter fall upon the receiver 
tuned b lympalhy with it, coherence follows, curtenu are excited, and 
nJgnab made. 

In open clear spaces wilhin sight of each odicr nothing niorr is 

vianted, but when obotadcs intervene and great distaneca arc in ques- 

lir^, lici^ht IS tkccded— tall masts, kites, and balloons have been used. 

Excellent signals have been transmitted between Pcnartli and Brean 

' ^wn, near Wcston>iuper>Marc, across the Bristol Channel, a distance 
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of ncftrly 9mtlc9 (£{;. j). (The syMcm was here shovrn in operation-) 
Mirrors also assist and intensify ihc c0ccu. Tlicy were u»cd la the 
earlier experiments, but they have been Uid aside for the present, for 
they arc not only expensive to rtiake, but they occupy much time in 
fnanufacture. 

It is oirious that hilb and apparent obstructions fail to ob&truct. 
The reason is probably the fact that the lines of force escape these 
hiHiL Wlien the ether is entanfrled in matter of different dofErerfi of 
inductivity, tlic lines are curved, a» in fact they are in light. Figure 4 
shows how a hilJ is virtually bridged over by tliesc lines, and con- 

qucntly sonic electric 
w-aves tall on U:e rcUiy, 
Weather srcms to have 
no influence; rain, fogs, 
snow, and wind avail 
nothing. 

The wiogs shown in 
fifurc 2 nuy be re- 
mo^xd- One pole can 
be connected with earth, 
and the other extended 
up to the top of the mast, or fastened to a boUkxui by means of a wire. 
Tbt wire and balloon or kite, corered with tin foil, becooies the wing. 
In this case one pok of the transmitter must also be connected with 
earth. This is shown in 
figure 5. 

There are some appar- 
ent anomalies that have de- 
veloped themielvcs during 
(he experiments, Mr, Mar- 
cont finds titat liis relay acts 
even when it is placed in a 
perfectly closed metallic 
box. This is the faa that 
has given nse to ttte rumor 
tliat be can blew up an iron- 
clad ship. Tills might be 
true if he could plam his 
properly tnned receiver in 
the magazine of an enemy's 
ship. Many other funny 
tilings couki be done if this 
were poi^sible. I rcn:*cmbcr 

in my chil.lhfoH iJtnt Cap- ^^^^ du^^o. »f ><-™nt <^e^Kii». .te.adD« 
tain Warner blew up a ship f^torktu. 
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at a great distance off Brighton. How this was dcme was never known, 
for hts secret died shortly afterwards with him. It certainly was not 
by means of Marconi's relay. 

The distance to which signals have been sent is remarkable. On 
Salisbury Plain Mr. Marconi covered a distance of 4 miles. In the 
Bristol Channel this has been extended to over 8 miles, and we have 
by no means reached the limit. It is interesting to read the surmises 
of others. Half a mile was the wildest dream. 

It is easy to transmit many messages in any direction at the same 
time. It is only necessary to tune the transmitters and receivers to the 
same frequency or "note." I could show this here, but we are bothered 
by reflection from the walls* This does not happen in open space. Tim- 
ing is very easy. It is simply necessary to vary the capacity of the 
receiver, and this is done by increasing the length of the wings W in 
figure 2, The proper length is found experimentally close to the trans- 
mitter. It is practically impossible to do so far away. 

It has been said that Mr. Marconi has done nothing new. He has 
not discovered any new rays; his transmitter is comparatively old; his 
receiver is based on Branly's coherer. Columbus did not invent the 
e^, but he showed how to make it stand on its end, and Marconi has 
produced from known means a new electric eye, more delicate than any 
known electrical instrument, and a new system of telegraphy that will 
reach places hitherto inaccessible. There are a great many practical 
points connected with this system that require to be threshed out in a 
practical manner before it can be placed on the market, but enough 
has been done to prove its value, and to show that for shipping and 
light-house purposes it will be a great and valuable acquisition. 
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In 1864 KewXANDS of Ixndon and Lothar Me/cr of Germany 
found tfuit if nuny of tbe elements were arranged in order of their 
atomic weig^its, certain rrKonblance* in th^tr qnalitie* wtrr n<*Hceabl^ 
bc:w««n an dcmtnt and tbe eighth from it. ThU became known &£ the 
th<or>- of chemical octaves. In 1869 Mcndcl^f tnadc out a new Ibt, 
reconsidered the resemblances, and [eft blanks here and there to be 
filled in with elements Mill to be discovered. Now ihe most striking 
proof of the tlicory is that elements hate actually been disco\^red an* 
sneriag the description given them and witJi the proper atovnic weights. 
In his table the elements, arranur^ in order of tbeir atomic weights, 
fall naturally Into families. The great significance of ihis theory U that 
the elen^cntv arc not wholly independent, but would seem thomselvea to 
be compound, wtth qualities depending on their atomic weights. The 
iM.rgc number of new dements recently discovered all find a loorc or less 
sattsfactorj' place In tbe periodic table. 

Another conception that is having great influence is that of the 
charged atom or "ion/' Putting together the observations of a ntmiber 
of diemists, von t'Hoff has announced the law that if a substance is dis- 
solved in a large quantity of the solvent the molecules are so far separ- 
ated as tn act as in a gas. Thus tliey evert preuur^* on the interior walls 
of the receptacle. Excepltons to this rule lie showed to take place when 
the atoms of the molecules arc elcctricaUy dissociated^ that is* become 
charged atoms or "ions." A sotutton of poia&siuni nitrate is such a 
charged sdulion. If an electric current is sent through it, the minus 
atoms of poussium are attraaed to the plus pole, the plus atoms of 
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»ilnte X O3 are drawn to the minus pole Both sets of atonu are difi- 
charged- Tbcy then become free to act on the water of the solution, 
'file potassium combines with the oxygen of the water and liberates 
hydrogen: the >J O3 groups combine with the hydropcn of the mier 
and liberate oxygen. This 15 in general the best explanation of the 
method of electrolysis. 

Doctor Jaques Loeb has ^liown that such charged sah atom>i cause 
ntificular vibrations. A heart will begin beating if pUccd in such a 
BolulioD. The deciric charge contained by such atomi in solution seems 
to be enonnous. Their influence on life is stiU a question of study. Dr. 
Locb thinks lie has t>ccn able to >tart a growth in tlie unfertilised eggs of 
sea urchins. It may bc^ howc\*eT, that a cross is tuK alwa)'5 needed 
between such cgg& Some poisons are shown to contain strong minus 
ions- Food may even be needed more for its ions than the heat it 
contains. It is conceivable tliat a nerve impulse is based on the same 
principle. The nerves consiM of phosphorized fat in a weak salt solu- 
tiotu Tliey are "colloid" substances, that i*. they do not crystalliie when 
they solidify^ The ncrrc inipuUc may be some sort of precipitation 
along 1I1C nerve, each colloid releasing some minus charged iotu which 
precipitate the nrxl co1k}id. The Uxl minus ions ad on and contract ttie 
muscle. But this Is stil! in iJie dcfnain of improved theory. 

Equally unproved is Lord Kelvin's tlicory that the atom is a wlnrl- 
mg ring in the ether, comparable to a ring of smoke in the air. Such 
a ring would account for many qualities of the atoms, sticli as inde- 
structibility, but. as Lord Kdvia himsdf has said, the hypothesis is as 
yet only a df^om- 
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DHrrai Ivakovich Mrnt>eij3vP wa* ham af ToboUk, Russia, in 
1834. He was made ptofeisor of chemistry in St. Petersburg in i9G6, 
In 1S69 he look up the question of ^fcwland'a law of octaves in cbcns* 
Utry and announced Ins great law of tlte periodicity of tlie clcmenus. 
This is in brief tliat the qualities of the elcmcnis bear a close relation 
to IbcJr atomic weights. If the elements are arranged in a scries 
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according to their atomic weights, ihc Ii« *<cm& uaturally lo break into 
families of rcUtciJ elements. This cnabkd McndcK'cf to corrca manv 
of the atomic weights then accepted, and, what ts most conviticing, lo 
describe closely hitherto undiscovered elements needed to fill out certain 
familie*!, which afterward turned up with qualities tallxinf: wonder* 
tuMy with his descriptions. 
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Tlie higfi honour bestowed by die Chenitcal Sodety in iaviting me 
to pay a tribute to the world-famed name of Faraday by delivering this 
lecttuv has mduced me to take for its subject the Periodic Law of the 
Elcmants — this heini^ a generalizatton tn chemistry which has of late 
attracted much aitcntion. 

While science is pursuing a steady and onward movemenl, St ia con- 
venient from time to time to cast a glance back on the route already 
traversed, and especially to consider the new conceptions whkh aim at 
discovering tlie general meaning of the stock of facts accumulated from 
day to day in our laboratories. Owing to the possession of laboratcrics» 
modem science now bears a new character, quite unlmown, rot only to 
antiquity, but even to the preceding century. Bacon's and Descanes' 
idea of submitting the mechanism of science ^multancously to experi- 
ment and reasoning has \>c^n fully realiM^l in the case of chemistry', lE 
having not only been possible birt always customary to experiment. 
Under the all penetrating control of experiment, a new theory, cNxn if 
crude, b quickly strcngtliencd, provided it t>c founded on a sufGdcnt 
basis; the asperities are removed, it is amended by d^rces, and soon 
loses the phantom light of a shadowy form or of one founded on mere 
prejudice; it i* able lo lead to logical conclusions, and to submit to 
experimental proof. Willingly or not, in science we all must submit not 
to do what seems to us attractive from one point of view or from aiwiher, 
but to what represents an agreement between theory and experiment, 
1% it long since many refused to accept the generalizatfons involved in 
the law of Avogadro nnd Ampere, so vridely extended by Gerhardl? 
We still may hear the vdces of its opponents ; tl»cy aijoy perfect free- 
dom, but vainly will t1.eir voices rise so long as the>' do not ttse the 
lu^uage of demonstrated facts. The striking obser^'ations with the 
qMCtroscope which have permitted us to analyze the chemical constitu* 
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lion of cintant worKlf^. i««m«d at first applicable to the task of dcter- 
minitig Oie nature of ihe atoms ih^msfflves : but the working out of th« 
idea in the Ubor^iory toon dcnxmfttratcd ilui the characters of spectra 
arc dctennincd, not directly by the atoms, but by the molecule* into 
whjdi the atoms arc packed ; and so \t became evident that more verified 
facts must be collected before it will be possible to formulate new g;cn- 
eralixatiofifi capable of taking their place beside those ordinary ones 
based upon the conception of simple substances and atoms. But a^ the 
shade of the leaves and roots of living- plants, together with the relics 
of a decayed vegetation, favour the ^owlh of the seedling and serve to 
promote its luxurious deve1o]>nient, in like manner «otind g;eneTa&za- 
tions — together wtlh the relics of those which have proved to be unten- 
able — proanntc scientific productivity, and insure the luxurious ^owth 
of science under the influence of rays emanating f n^m the centers of sd* 
cntilic energ>\ Such centers are scientific asiociations and societies. 
Before cmc of the oldest and most powerful of these I am about to take 
the liberty of passing in review the twenty years' life of a generalizatioo 
which is known under the name of periodic law. It was in March* 
1869, that I ventured to lay before the then youthful Russian Qicmical 
Society the ideas tipon the same subject which I had expressed in my 
just written "Principles of Qiemiatry/* 

Witliout entering into details, I will give the concluMons I then 
arrived at in the very words I used>- 

j. The ckrments. if arranged according to their atomie weights, 
exhibit an evident {feriodtcity of properties. 

2. Elements which are similar as regards their dtemtcal proper^ 
lies have atomic weigltts which are either of neaHy the same xulue 
(/. g', platinum, iridium, osmium) or which increase regularly (/. £., 
potassium, nibiditmi. r:e«itmi). 

3. The arrangement of the elements, or of groups of eleiTientSr in 
tlie order of their atomic weights, corresponds to their ■O'^allcd tW^ii*- 
ws, as wdl as, to some extent^ to their distinctive chctnical properties — 
as is apparent, among other series, tn that of lithium, beryllium, barium, 
carbon, nitrogen, oxvgen, and iron. 

4. The elements which arc the most widely diffused have small 
atomic weights. 

5. 'Hie magnitude of the atomic weight determines the cluracter 
of the element, just as the magnitude of the molecule determines the 
character of a compoumL 
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6l We must expect the discovery of many yet unknown elements 
— fot example, elements analogous to ahuninom and siUcon, whode 
atomic wcighl would be between 65 and 75. 

7> The atomic weigtit of an element nuy sometbnes be amended 
by a knowled^ of iliose of the contiguous elements, 'iliiis, the atomic 
weight of tellurium must lie bdween 125 and 126, and cannot be 136. 

8. Certain characteristic properties of the elements can be fore- 
tc^d from their atomic weights. 

Th^ :tTm of thi^ communication nvill be fully attained t( T fnicteed 
in drawing the attention of investigators to those relations which exist 
between tlie atomic weights of dissimilar elements, which, *o far as I 
know, have hitherto been almost coniplctel} neglected. I believe that 
the solution of some of the most importanl problems of our science lies 
in researches of this kind. 

To-day, twenty years after the above conclusions were formulated, 
they may still be considered as expressing tlie essence of the now well 
known periodic law. 

RevfTting to the ^p*)ch tenninating with the sixtieji, it is proper to 
indicate three scries of data without the knowledge of which the peri- 
odic taw coutil not have been discovered, and which rendered ib appear- 
ance natural and intclligible- 

In the fim place, it was at that time ilat the ntunericaJ value of 
atomic weights became definitely known. Ten years earUer such 
knowledge did not exist, as may be gathered from the fact tha; in t86o 
chemists from all parts of the i^-orld met at Karlsruhe in order to come 
to some agreement^, if T^ot wilh re«pcct to viewe relating lo atoms, at 
any rate as regards tl>cir ddiniie rqiTCMmiatUni. Many gf tbo«: present 
prot>ably remember how vain were the hopes of coming to an under- 
standing, and how much ground was gained at that congrc^ by the 
(ollowera of the unitary theory so brilliantly represented by Canniuaro. 
I vividly remember the imprcstkin produced by his speeches, which 
adjiiittcd of no compromise, and seemed to advocate truth itself, Inscd 
On the conceptions of Avogadro, Gcrtxardt. and Kcgnaull, which at that 
time were far from being generally reoognize<I. And though no under- 
standing could be arrived at, jxt the objects of the meetm^ were 
attained, for the idea* of Caitniitaro proved, afler a feu' years, to be 
the only ones which cocld Maud criticism, and whidi represented an 
Btoni as — ''the smallest portion ol an ekmcnt which enters into a niolc- 
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culc of its compound," Only such real atomic wdehw— not oooven- 
iional ones— could afford a b3«i« for gcricr^lization, h is Miffkknt, by 
way of cxanipk, to inclicalc the follawing cases in whidi the Klfttton i* 
seal at ciKc and ts perfectly clear : 

K ^39 Rb=8s C*=I33 

Ca=40 Sr=87 83=137 

wbercAs with the equivalents then m us^^- 

K =39 Rb^-85 Cs=i33 

Ca=20 Sr^43,s Ba=68.s 

the cmiAecutivenesA of diange In atomic wet^t, which with ihe imc 
vaJu«« is so evident, completely diuppean. 

Sccon<I]y, it had t)econie evident during th-t period 1860-70, uh) 
cveu duruii; tlic preceding decade, that the relations bdwocn the atomic 
weights of analogous elements were governed by some general and 
siraple laws. Cooke, Cremcrs, Gladstone, Gmeiin, Lensscn, Pctten- 
kofer, and especially Dumas, had already established many facts bear- 
ing 00 that view. Tims Dumas compared the following groups of anal* 
ogous dements with organic radicles — 



Diff. 



Diff. 



Diff. 



Diff. 






P == 3',_ 
As 



44 



O =$, 



—3X8 ct~ ^M-44 c 21-8 



l':=^i-3X8»*=~'' 



and pointed out some really striking relationships, such as the fol- 
lowing 

Cl=3S-5=>9+"M 

i5=i27==2Xig+2Xi6.5+2X^ 

A- Strecker, in his work, "Theorifn und Exprnm^nf^ sur Be- 
stimmuH^ der Atomgcwichtc c/rr EUmcntt" (Braunschweig, 1859)* 
after suittniarixifig tlte data relating to the subject, and pointing out the 
remarkable series of equivalaits — 

Qt=2&J2 Mii=37^ Fe=38 Ni=39 Co=30 €0=317 
2n=32.5 
remarks that : It is hardly probable that ilt (he above-mentioned rcb- 
ttons between the aiocric weights (or cqniraleiits) of chemically analo- 
gous elements are mcidy accideiitaL We inustt iKiwever, lea\<e to the 
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future th^ discovery of the itnv of th« rclationfi which appcAnt in lli«^s« 
figures. 

In such atlcmplA st arrangcmcnt.8nd in such views arc to be rec- 
ognized the real forerunners of the iieriodic law; llic ground waii pre- 
pared for it between i860 an[l 1870, and that it was not cxprcs&cd in a 
detcmiuute form before the end of the decade na>, 1 suppose, be 
ascribed to the fact that only analogous elements had been compared. 
Tlie i<Iea of seekmfi: for a relation between die atomic wci;;ht& of all the 
elements was foreign to the ideas then current, so that neither the xis 
UUunque of Dc OuincourtoU, nor the bw of octave* cf ^ewbni!« like 
Dumas and Strccker, niorc than Lensscn and Pdtcnkofer, had nuidc an 
appro(icIi to the pcrknlic Uw and liail di5cuvcred ila g<rn]>. The nolu- 
lion of the problem advanced but slowly^ because (he facts, but not the 
hv. stood foremost in all attempts; and the law could not awaken a 
general interest so long as elenMmLs having no apparetil connection with 
eadi other, were included in the same octave, as, for example : — 

1st octave of Newlands, H, F, CI Co & N!. Br, Pd. I. Pt & Ir. 

7th ditto. O, S, Fe, Sc. Rh & Ru. Tc. Au, Os or Th, 

Analogies of (he above order seemed <iuite accidental, and M\c more 
so as the octa^'c contained occask>nalI)- ten dements tn»lcad of ci^ht, and 
when two such elements as Ba and V, Co and Ki, or Rh and Ru, occu- 
pied one place Ui the ocu>^. Nevenhelest the fmtt was ripening, and I 
now sec clearly that Strecker, De Chancourtois, and Newlands stood 
foremost in the way towards the discovery of the periodic law, and that 
Ihey merely wanted the boldness ncces»ar>' to place the whole question 
ai such a height that its refleeticn on tfie facts could be clearly seen. 

A third circumfltanre which rrvealed the periodicity of cVcmic^l ele- 
ments was the accumulation, by the end of the sixties, of new informal 
tion respecting the rare elements, <]Lv:1o»ii^ their many-sided relations 
to the other elemaits and to each other. Tlie researdtei of M^u^lgnac 
on ttkibiunu an<l those of Ro4coe on vanadium, were of special inon>ent. 
The striking analogies between vanadium and pliosphorus on the one 
hand, and between vanadium and chromium on the other, which arc 
fo apparent in tlie investigations connected with that element^ i^turally 
!ndttced the comparison of V^si with Cr^52, Nb=i)4 with Mo=^. 
Ta^t92 with \V=^ig4; while, on the other liand,P=3i could he com* 
pared with S— 3^, '^=75 ^^'''h Se=79. and Sb^iao with Tc=i35- 
From such approximations there remained bat one step to the discovery 
of the law of pcriodkity. 
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Tlw taw of pcriodkily was thus a direct oulcofrc of tlic stock of 
gencrnlization* and c^rablUhcd fact^ winch had accun^uUtcd by the end 
cf ibe decide 18OQ-70: U is aii embodimcm of tliosc data in a more or 
l€ss systematic «q)rcfsion. Where, then, lie* the secret of the special 
importance which ha^ since hecn attached to the periodic law, and has 
rai*ed it 10 the position of a generaliialion which has already given to 
chemistry tmcxpcctcd aid. and which promi*cs to be far more fruitful in 
the future and to impress upon seven! branches of cliemical research a 
peculiar and original stamp ? Th« remaining part of my cotnnrinication 
will be an attempt to anfnvcr thi^ quc'^tion. 

In the first place, we have tlic circumstance that, as Hxnn as ibc law 
ii:adc its appearance, it demanded a revision of many facts which were 
considered by chemtstH as ful!y establisJied by existing experience^ I 
shall return later on. briefly to this subject, but I wish now to remind 
yim that the periodic bw, by insisting €ft\ the necessity for a reviAOn of 
stippod;ed facts, exposed itself at once to destruction in its very orifrin. 
Its first requiretnccls. however, have been almost entirely satisfied dur- 
m^ the Ta»t twenty years: ll^ lupposeil fads have yieldetl to tlie law. 
thus proving that the law itself was a li^timatc inductkin from tlic ver- 
ified facts. But our inductio4t> fnnn data luve otlcn to do with such 
-details of a science bo rich in facts, that only gcncfalizatlons which coi'er 
a wide range of important phciKnnen& can attract general altcntiorL 
What were the re^ors toudied on by the periodic law? This is what 
we diall now consider. 

The most important point to notke is, that periodic functions, used 
for lh« purpose of expressing dianges whicli are depcndt^t iwi varia* 
tions of time and tpace, have been lofig known. They are familiar to the 
mind when we have to deal with motion in clo&cd c>'clea. or with any 
](tnd of deviatiovi iroui a siabic position, such a^ occurs in jienduUim 
osdIlatlORs. A like periodic function became evident in tlK case of the 
elements, dcpen<Iing on the nmss of the atom. The primary conception 
of the masses of bodies^ cr of the masses of atoms, belongs to a category 
whidi llie present state of wicnce forbids us to dbcuvs, becaiue as yet 
we have no means of dissecting or analyzing the eonceptioci. All tliat 
was known of functions dependent on mawte^ derived its origin from 
Galileo and Kcwton, and it>dicated thai wch fi;inctiim& either tncreaso 
or decrease with the increase of ma^* like the attraction of cdesiial 
bodiesi. The nuincTtcal cxpres»on of the phenomena W2* always found 
to be proponional to the mass, and in no case was an Increase of mass 
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followed by SL rMutrcnce o( properties sucb as is dbetosed by the perl- 
o<fic bw of the elements. This constituted such a novelty in the study 
of the phenon^ena of nature thut, ahliough it did not lift the veil which 
conceals the true conception of miss, it nevertheless indicated th&t the 
explanalion of that conception mu^ he ecarche*! fior in ihe ma*iiie* of the 
atoms ; the more to^ as at! nv^^stit are nothing but aggreg^onc^ or addi- 
tiona of clKinJcal atorvis whidi vrould be best described A6 dianical indi- 
viduib. Let mc renui1c> by ihe way, tliat tfiough the Latin word 
"individuar is merely a translation of the Creek word "atom,** nevcnhc- 
less history and custom have drawn a sharp distinction between the two 
word«, ami the present chemical conception of atoms is nearer 1o that 
defined by the Latin word than by the Greek, although tliis latter also 
has acquirevl a special meaning which was unknown to the clasgics- The 
periodic law haj; diown lliat our c1>tmtcal individuals display a harmonic 
periodicity of properties dependent on their masM& Now natural sci- 
ence has long been accuttomed to deal with periodicities observed in 
nature, to seiie them with the vise of mathematical aiial}-sis, to submit 
iheni lo the rasp of experiment. And these instruments of scientific 
thought would surely long $tiKC have mastered the problem connected 
with tlie chemical elements, were it not for a new feature which wa» 
brought to light by the periodic law and which gave a peculiar and 
original rharartrr to the pentvlic function. 

If we mark on an axis of abMrlsisa; a »«ries of lengllts proportional to 
aisles, and trace ordinatea which ore proportional to tinea or otlier 
trigonometrical functicns. we get penodic curves of a harmonic diarac* 
ter. So it might seem, at fir*t siglu, that with the increase of atomic 
weights the function of the properties of the elements sliould also vaiy 
in the same harmonious way. But in this case there is no such continu- 
ous change aft tn thf- curves just referred to, hecaiii^r the periods do DOt 
contain the infinite number of points constituting a curve, but a /initr 
ntmiber only of such points. An example will better illustrate this 
riew. The atomic weights^ 

A£^io8 Cd=n2 In=ti3 Sn^iiS Sb=i2o 
Te=J3S 1=127 

steadily increase, and thifir inereaAc is accompanied by a modi6eat>on of 
many propciiics. which constitutes the c«»ence of the periodic law- 
'fbus, for example, the densities of the above elements decrease steadily, 
bebg respectively— 
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ras Z£ 74 7-3 6.7 64 4-9 

i^hilc their oxides contain an increasing quantity of oxygen^ 
Ag.O Cd,0. Ifi»0, Sn,0. Sb,0. Te, 0< i,0, 

But to connect by a curve Ihc summiis of the ordinates expressing 
any of thefte properties v^ul<l involve the rejeeiion of Dslton's law of 
multiple proportions. Not only are tlicre no intermediate eleni«iitj 
between silver, whkh gives AgCI, and cailmiiint, which gives CdCl,, 
but according to the very essence of the periodic law, tliere can be none : 
ir fact a uniform curve would be inapplicable in «uch a case, as it would 
lead us to expect elements possessed of special properties at any point 
of the cunre^ The periods of the elements have thus a cltaracter very 
dtffereot from those which arc w simply represented by geometers- 
They cotresprMn! to fvyinls. to numbers, to sudfirn chanj^e* de^itute of 
intermediate steps or positions, in the absence of elemenU intermediate 
between, say silver an<l cadmium, or atununiitn aiid silicon, we must 
rccognue a problem to whidi no direct application of the analysis of the 
infinitely small can be made. Therefore, neither ilie trigonomeirical 
functions proposed by Kidberf: and Klavitjliv, nor the pendulum oscilla- 
tions snggcsted by Crooke*, nor ilv cubical curves of the Rev, Mr, 
Hanghlon, which hnvc been proposed for expresstug the periodic law, 
from the nature of the case, can represent the periods of Hxe chemical 
element*, 1 f geamelrical aiial y*?* 1* tft he applied tr> thi* «ubjrct, it will 
refiuire to be modified in a special manner. It must find the means of 
representing in a special way, not only such long periods, as that com* 
prbing^— 

K Ca Sc Ti V Cr Mn Fc Co Ni Cu Zn Ga Cc As Sc Br. 
but short periods like the following : — 

Nft Mg AI Si P S a 

In the theory of numlxf) only do we find problems analogous to 
ours, and two attempts at expres^ng the atomic weights of the elements 
by algebraic formula Acem to l>e de^rvini; of attention, althnugb none 
of them can be contidere^J as a eonfpletc lhcor>% nor a» promising finally 
to solve llic problem of the periodic law. Tlie attempt of E. J. Mil1» 
(1886) does nut even aspire to attain ihU aid. He considers thai all 
atomic wdghts can be expressed by a logarithmic htrKtion. 

in which tlie variables n and t are whole numbers. Thus, for oxygen, 
n=2, and t=l, %vhence iti atomic wetgbi U —^^^^^, in the case of 
dtlorine, bromhic, and iodine* n has respective i^ues of 3. 6, and 9, 
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whilst ^=7* 6, and 9; in the cote of potassiuni, rubidium, and csmuin, 
11=4, 6* utd 9, and ^=^14) 18. and 20. 

Anaher atlempt was made in 1888 1j^ B. N- Tchitcbdrln. tu 
BOthor places (he prcblon of iJie periodic law in the firsi rank, but 35 j-ct 
be has investigated the aHcali metah only. Tchitch^rin first noticed the 
simple relations existing; between the atomic volumes of all alkali metak ; 
they can he expressed, according to his views, by the formula 

A(»— 0005 J5 Alt), 
where A is the atomic weight, and n if^ equal to 8 for lithium and 
todium, to 4 for potassium, to 3 for rubidium, and to a for cs^um< If 
n icmained equal to 8 dunng the incicaac of A, the volume wotdd 
become zero at A=46 2-3, and it would reach its maximum at 
A==23 1-3. The close approximation oi the number 46 2-3 to the dif- 
ferences between the atomic weights of analogous elements (such as 
Cs*Rb, I-BFj and so on) ; the close corresporKicrKe of the number 23 1-3 
to tlie atomic weight of sodium : the fact of n being necessarily a whole 
number, and several other aspeets of the question, indurr Tchildi^rin lo 
believe that they afford a clue to the undergtanding of the nature of the 
clemoits; wc must, however, await the full development of his theory 
before pronouncing ju<Lginent on lu Wliat we can at present only be 
certain of is this: Uiat attempts like the two above tiamed must be 
repeated and multiplied, because the periodic law has clearly s)k>wii that 
the masses of the atoms increase abruptly, by steps, which are clearly 
connected in some way to Dahon's law of multiple proportions; and 
became the periodicity of the elements finds expression in tlie transition 
from RX to RX,, RX,, RX^, and so on till RX,, at which poinl, the 
energ>- of the combining forces bong exhaostedj the series begins anew 
from RX to RX„ and so on, 

Wlnle cormecttng by new bonds i!»e theory of the chemical ele- 
ments with Dalton's thcorj' of multiple proportions, or atomic structure 
of bodies, the periodic law opened for naiural philosophy a new and 
wide field for speculation- Kant said that there arc in the world "two 
thinf^ which nerer cease to call for the admiration and reverence of 
man : the moral law within ourselves, and the stellar sky above us. 
But when we turn our thcu^ts towards tlie nature of the elements and 
the periodic law, we must add a third subject* namely, *'thc nature of 
the ckmcnlary individuals n-hicli we discover cverj-whcrc arouud us." 
Without them the stellar sky itself is inconceivable ; and tn the a:oins vc 
see at oiice their peculiar individualities, tbe infinite multiplicity of the 
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individuals, and the mUnia^on of tlidr sccmmg frectknn to the general 
tiannony oi naiurc> 

Having thus indicated a new mystery o( nature, whtdi does not yet 
yieW to rational conception, the periodic law, together with the revela- 
tions of spectrum analysis, have contributed to again revive an old but 
ronarifably long-Iivcd bop<^— that of discovering, if not by experiment^ 
al Ie«ut by a meiitaf effort, the primary moUer — wliicli had it« genesis 
m Oic minds o£ the Grecian philosophcr&, an<l has been transmtttecl» 
together wUlt nuny uthcr ideas uf the cla^MC period, to tbe beir» of 
their eivihzaticn. llavin}; grown, during the times of the aldiemists up 
to the pcrkKj when experimental proof wai required, the idea baa ren- 
dered good service; it induced tliosc careful observations and experi- 
ments which later on called into being the works of Scheclc, Lavxiisier, 
Priestley, and Cavcndiith. It tlicn slumbered awhile, but was soon 
awakened by the attempts either lo confirm or In refute the ideas of 
Prout as to the multiple proportion rehtioniJiip of the atomic weights of 
all the elements. \nd once again the inductive or experimental method 
of studying Nature gained a direct advantage from the old Pjthagorean 
idea: because atomic weights were determined with an accuracy for- 
merly tmknown. But again the idea could not stand the ordenl of exper* 
imenial test, yet the prejudice remains and has not been uprooted, evca 
by Slas ; nay, it has gained new vigor, for wc sec that all which is imper* 
fectly worked out, new and ttrKxplained, from the still scarcely studied 
rare metals to the hardly perceptible nebulx, have been used to justify it. 
As soon as spectrum analysis appears as a new and powcrftil weapon of 
dicini^r)^, die idea of ji primary iiialter x^ inrnicdiately attadied tu it. 
From all sides we kc attempts to conslittite the imaginary sut>stance 
belKmi, the so much longed for primary matter. No attention is paid 
to the circumsiancc that the helium line is only seen in the spectrum of 
the solar protoberanced, so that iU universality in Nature remains as 
problematic as tlie primary matter itself ; nor to the fan that the helium 
line is wanting amongi^t the Fraiinbofer lines of the *oUr spertmm, and 
thus does not answer lo the brilliajtt fundamental coneeptioci which 
gives its real force to spcctruni analysis. 

And finalty, no cK>iice is even taken of the indubitable fact that the 
brtllianctcs of the spectral lines of the simple substances vary under dif- 
ferent temperatures and pressures ; so that all probabilities are in favor 
of the lielium line simply belonging to some long since known element 
phuxd under such conditions of temperature^ pressure, and graviljr as 
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have not y<!t been rcaltied in our cxpcnmcnta. Again, the i<k& that ihc 
cxccllctu mvcstigauon& of Lock>cr of the spectrum of iron can be in- 
torprcleil in favor of ihc compound nature of tliai clement, cviitenlly 
must have arisen from some misun<!cr5taiiding. The spcctnini of a 
compound ccnainly docs not appear a« a sum of the spectra of its com- 
poaents; and therefore the obser\"alions of Lockyer can be considered 
pTveiwIy as a proof that iron undergoes no other changes at the tem- 
perature of the sun than those which it experience* in tlie vc4tatc arc — 
provide*! Uic spectrum of iron b preserved. As lo the shifting of some 
of the lines of the ^pcarum of iron while the other 1in» inaiiit;&iii their 
positions, it can l>e explained, a» sho^'n by M, Kleiber (Journal of the 
Russian Chemical and Physical Socict)-, 1885, 147) by the relative 
niottc>n of ibc various strata of the sun's atmosphere, and by Zollner's 
laws of the relative brilliancies of difTerent line* of the spectrum. More- 
over, it ous^it not to be forgotten thai if iron were really proved to con* 
sist of two or more unknown elemeniv, we should have an tnerense in 
the number of our elements — not a reduction, and still less a reduction 
of all of tlieiu to one single primary matter. 

Feeling that spectrum atiatysis will not yield a support to the 
Pj-thagorcan conception, its modem promoters are so bent upon its 
being confirmed by the periodic law, that the illustrious Berlhellot, in 
his work, "Let Oripnis de tAkhtmU" 1885, 313, lias simply mixed up 
Ihc fundamental idea of the law of periodicity with the ideas of Prout, 
the aldiemtsts, and Dcmbcritus about primary matter. But the periodic 
[aw, based as it is on the solid and wliolesome ground of experinicnCal 
rescnrcfav has be«ii evolved independently of any conception as to the 
nature of the elements; it docs no< in tlie least originate in the idea of a 
uni(|ue macier^ and it lias no historical connection with that relic of the 
torments of classical tfionght, and tfierefore it alTords no more indica- 
tion of the unity of matter or of the compound character of our ele- 
ments, than the law of Avogadro, or the law of specific licats, or e^-en 
the conclusions of spectrum analysis. None of the advocates of a imlque 
matter liave ever trie<I t<j explain the law from the standpoint of ideas 
taken from a rcmofe antiquity when it wa& found convenient to admit 
tlie existence of many gods — and of a unique matter. 

Wbai we try to explain tlie origin of tlie idea of a uiiitjuc primary 
nttttcr, we easily trace that tn the at>sence of inductions from experiment 
it derives its origin from Uie sctenttfically philosophical attempt at dis- 
covering some kind of luiity In the immense diversit>' of individualities 
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whicli we w* arounrf. In classical lim» such a fendwicy coxtld only be 
satisfied by conccptiocks about the immaterial worlds A» to the material 
world, our Anccstora were compelled to report to aome liypotlic^iA, and 
ilicy adopted tlic idea of unity in ihc formative material, because ibcy 
were not able to e>x>]vc the conception of any other possible unity in 
order loconncct the muhifariou« relations of matter. Responding to the 
same legitimate scientiiic tendency, natural science has discovered 
throughout the univcne a unity of plan, a unity of forces, and the con* 
viftdn^r eoncltudcnji of modem science compel ever>-09ie to a<lm>t the«e 
Ichkde of tmity. But while we admit unity in many things, wo none the 
less must also explain tlie individuality and the apparent diversity which 
we cannot fail to trace evcrj'whcrc. It has been said of old, "Give tis a 
fuknim, and it will become c:^y to dtfiplaee the earth." So also w« 
must say, "Give us something that is individualised, and the apparent 
diversity will be easily utnlerstood." Otherwise, bow couM unity result 
in a multitude? 

After a long and painstaking refieardi. natural science has discov- 
trrd the individualitint of the chemtcsl drmeiits, and therefore it ii^ now 
capable not only of analysing, but aho of synthesising : it can under- 
Mnnd and grasp generality and unity, as well as the individualised and 
the muhifarious. The general and universal, like time and space, like 
force and motion, vary uniformly; the uniform admit of intcrpolattoos, 
revealing every intermediate pha»e- But the multitudinous, the indi* 
vidualized — stich as ourselves, or the diemical elements, or the members 
of a peculiar periodic function of the elemenls, or Dalton's multiple 
proportions— is diarncteriied in another way : we see in it. side; by skJe 
with a connecting general pnncipte. leaps, breaks of continuity, points 
which escape from the analysis of the infinitely small — an absence of 
complete intenncdiatc llnk». Oicmistry has found an answer to tlic 
qucstkin as to the causes of multitudes; ^uid wiiilr retaining the cun- 
ception of many elements, oU submitted to the discipline of a general 
lav, it offers an escape from the Indian Nir\'ana— the absorption in the 
universal, replacing it by the imlividualised. Howet^er. the pbce for 
individuality is m> limited by the all-ffrasping, all-powerful universal* 
that it is merdy a point of support for the understanding of multitude in 
tmity* 

Having touched upon the metaphysical bases of the cooception of a 
unique niaiter whkh is AU]j|xjaed to niter into the composition of all 
bodko, I itiink li occessary to dwell upon another theory, akin to the 
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above conceptiori'theory of the compound character of tiie elemtnu 
now a<!jniucd by some— and especially upon one particular circumstance 
which, being related to the periodic bw, is oonsidcred to be an argu- 
ment in favour of that hypothesis. 

Dr. Pelopidas, in 1883, made x comnninicalion to the Itust^iAn 
Chemical and Physical Society on the periodicity of the hydrocarbon 
radicles, pointingr out the rcmartcable parallelism which was to be noticed 
in the cliange of properties of hydrocarbon radicles and dementi wlMm 
c1a*fed in groups. Professor Carrellcy, in iflS6, devdoped a simitar 
paralldii^m. The idea of M. Pelopidas will be easil)' understood if wc 
consider the scries of hydrocarbon radicles which contain, say, 6 atoms 
of carbon;^ 

I, 11, in. IV. V. VI- viL vitt 

C»H„ C|H,, C,H„ C,H,^ C,H, C^Hi QH, C,H, 

The first of ihc« radicle*, like the clementfi of the first group, com- 
bines with O, OH, and so on, and gives tlie derivatives of hcxyt alco- 
hol. C,H„ (OH) ; Init. in proportion as the niunbcr of hydroficn atoms 
decreases, tlie capacity of the radicles, of combining with. say. the halo- 
gens, increases- C«H,, already combines witli 2 atoms of chlorine; 
C^,t witli 3 atoms, and so oiu TTic last members of the series com- 
prise the raiScles of acitis : thus QH^t whicJi bclonifs to the sixth group* 
gires. like sulphur, a bibauc acid, C^HtO. (Oil),, which is homolo- 
gous with 03C3lic acid- The parallelism cin be traced vlilt further, because 
C^H^ appears as a n>onovalent radicle of benzine, and with it begins a 
new serks of aromalk dcrivtdivc*, so annlogou^ to the derivatives of 
the fat series. Let me also mention another example from among 
those which have been given by M. Pelopidas. Starting from tJie alka* 
line radicle of monomethyUmmonium, NfCHJHj, or NCH.. which 
presents many analogies with the alkaline metals of the first group, he 
arrives, by soccessively diminishing the number of atoms of iiydroffen. 
at a 7th ffroup which contains cyanogen. Cn. which Itas long since been 
compared to the halogens of the seventh groctp. 

The moo-t important consequence which, tn my opinion, can be 
drawn from the above opmparison is that the periodic lavr, so apparent 
in the dements, lias a wMer application than might appear at first sight ; 
it opens up a new vista of chen^ical evohttions. But. while admitting 
the fullest parallelisni between the periodicity of the elements aiul tliat of 
the compoun<i ra^iiclcs, we musi not forget that in the periods of the 
hydrocarbon radicles we have a dfffrmr of nuss as we pass from Ihe 
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represenUtivci of the fir*! ^rcnip to ibc next, while in the periods of the 
clcnicnt£ the mass ittcr^asts during: the progression. It ihui becomes 
cviflcot that wc catmoL ^>cak of an identity of pcriodiciiy in both cases, 
unless we put aside the ideas of mass and attraction^ which are the real 
corner-stones of the whole of natural science, snd even enter into those 
very conceptions of (impic substances which came to light a full hun- 
dred years later tftan ttie immortal principles of Ne^ion, 

From the forecoini;, as well ^ from Ibc failures of so many at- 
lempti at finding in rxp<*rinienl and s]>rciiI:ition a proof of t1)e com- 
pound character of tJie elements and of the existence of primordial 
matter^ it is evident, in my opinion, that thiri theory must be classed 
among mere Utopias, But Utopias can only be combated by freedom of 
opinica, by experiment, and by new Utopias. In the republic of scien- 
tific theories freedom of opinions is guaranteed. It is precisely that 
freedom which permits me to criticise openly tlie widcly-dlfTuscd idea 
a» to the unity of matter in the elements. Experiments and attanpts at 
confirming tlul idea have been so numerous that it really would be in- 
structive to have them M collected together, if only To serve a« a u-am* 
iog against the repetition of old failures. And now as to new Utopias 
whicli may be helpful in the struggle against the old ones* I do not tliink 
it quite useless to mention a pliantaity of one of my students who im* 
Bigvied that the weight of bodies does not depend upon their mass, but 
upon the character of the motion of tlieir atoms. Hic atoms, according 
:o this new Utopian, may all be homogeneous or heterogeneous, wc 
know not which; we know them in motion only, and that motion tliey 
maintain with the persistence as the stellar bodies maintain theirs. The 
weights of atom* differ only in consequence of their ^'arious modes and 
quantity of motion; tl»e lieavicft atoms may be much simpler than an 
atom of hydrogen — the manner in which it moves causes it u> tic heavier. 
My inicflocuior rt'cn suggested that the view which attributes the 
greater complexity to the lighter elements finds coniirmation in the fact 
that the hydrocarbon radicles mentioned by Pclopidas, while becoming 
lighter as they lose hydrogen, change iheir propenies periodically in tlie 
same manner as the elements change theirs, according as tlie atoms grow 
heavier. 

The French proverb. La rriit^we €Si facHe, mats fart ttt JHRaU, 
however, may well be reversed in the case of all stjch ideal views, as It is 
modi casteT to formubtc than to criticise tlicm. Arising frum tlie 
virgin soil of newly^esublfshed facu, the knowledge relating to the 
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idonentii, to th^ir manses, and to the perioilic ctiange* of their properties 
Has pven a motive for the formation of ulopitm hypotheses, protably 
becau&e they could not be forc&ccn by the aid of any of i!»c various 
meiaphyska] systems, and exist, like the ulea of gravitation, as an 
independent outcome of natural science, requiring the acknowledgment 
of general laws, when these have been established with the same degree 
of persistency as is indUpensablc for the acceptaiHie of a Ihottx^ity 
eMabliiihed fact. Two cenliiries luve elapsed since the theory of gravi- 
tation was enundaled, and although wc do not nndprttand ilt c^me, we 
still must r(^;ard gravitation as a fundamental coocep6on of natural 
philosophy, a conception >vhich has enabled us to perceive much more 
than the metaphysicians did or couid with Uieir seezning omniscience 
A htLndre<l years later the conception of the elements arose; it made 
chemistry what it now is; an<I ycl we have advanced as little in our 
comprehension of simple subaianco since the times of Lavoisier and 
Dalton as we have in our understandinp of gravitation. The periodic 
law of the elements is only twenty year« old : it is not surprising* there- 
fore, that, knowinfr nolhtng about the causes of gravitation and mass. 
Of abotst the nature of the elements, we do not comprehend the rationale 
of tlie periodic law. It is only by collecting e»lablisf>ed laws — that is, by 
^^rktng at the acquirement of truth^-that we can hope gradually to lift 
the veil which conceals from us the causes of the mysteries of Nature 
and to disco^'er their mutual dependency. Uke the telescope and the 
mtcToscopc, laws founded on the basis of cxperimetits arc the instru- 
n-enls and means of cnlarfiing our mental liorizon. 

In the remaining pari of my communication I shall endeavour to 
shoWf and as briefly as possible, in how far the periodic law contributes 
to enlarge our range of vision. Before the promulgation of this law 
the chemical clement* M^xre mere fragmentary, incidental fads in Na* 
ture; there was no special reason to expect the discovery of new ele- 
ments, and the new ones which were di5C0vcred from time to time 
appeared to l>e possessed of quite novel properties. The law of period* 
icity first enabled us to perceive undisco\xred elements at a distance 
which formerly was inaccessible to chemical vision; and long ere tliey 
m^re discovered new elenents appeared tiefiw our eye* potsessed of a 
number of well-deiined properties- We now know three eases of ele* 
ments whose existence and properties were foreseen by the msimmen- 
lality of ilie periodic law. I need but mentioei tl>e brilliant discovery of 
goltium, which proved to correspond to eka-aluminum of the periodic 
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Uw, b>- Lccoq do Boisbauflran, of scandium, corresponding to ekab^roH, 
by Nilscci; and of icrmoniutn. which provtd to correspond in aU re* 
speds lo tkasiiicon, by Wmkl^r. Wlicn, in 1871, I describei! to the 
Russian Cbemtcal Society the propcrlies, clearly defined by ih<r periodic 
law. ^hidi such elements ougbt to possess, I uever hoped that I ^hDuld 
Ik able co mention U^ir discovery t» the OiemicaJ Soddy of Grcai 
Britain as a confirmation of the exactitude and the generality of the 
periodic bw. No-n^ that 1 have had the happiness of doing so, I un- 
hesltatiagly say that, ahhough greatly enlar^^ng our vision, even now 
the periodic law needs furtlier improvements in order that it may become 
a trustworthy instrument in further discoveries. 
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Sift Joscri* NoKMAN LoCKVRR wa* bom at Rugby, England, May 
i7t '836, He entered the War Office in 1857. His great scientific edu- 
cation 14 largely ^If-acquiretl. He ia one of the originators of the mctc^ 
ortc hypotlfeais that tlic eartli and utlier spheres are tl>e result of Ibe 
aggregation of meteorites, Tn chemistry he is wcrlung ottt the train of 
thought «t]ggei»tcd by the periodic law that the atoras which wc know 
are themselves compounds. 



THE CHEMISTRY OF THE STARS 



When, on reluming from India, I lound that you had during my 
absence done me ilic IwiKif of uiiaiiinKnisly electing me your president, 
1 begin to cast atout for a siabject on which to address you. Curiously 
enough, shortly afterwards an ofltdal inquiry com;>el[ed me to make 
myself acquainted with the early doit^ of the Rc^al Commission of 
ibc Exhibition of 1851, on which I have lately been elected to Krvc. 
and in my reading I found a full account of the establishment of your 
institute; of thr laying of the foundation itone by the late Prince Cott- 
aoct in 1855, and of his memorable speech on that occasion. Here, I 
thought, was my subject; and when I heard Uiat the admirabte work 
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don« 1>^ this axKi oihrr local insltlutions hid determined the tnhabttants 
of ihis important city and neighborhood to crown the cdiiice by the 
Icuiidatiou of a university^ I thought the matter settled. 

Thi« idea, however, was nippeil in the bud by a letter which in- 
icnncd me that the hope had been expres^d that I should refer tu some 
branch of asironomioil work* I yielded at once, and because I felt that 
I migiit thus be able to show cause why the making of knowledge should 
occupy a Urge place in your new tnivenity. and thts disttnguisli it fnmi 
other univ-erMties more or less decadent. 

The tmponance of practical worlc» the educational value of the 
seeking after truth by experiment and observation on the pan of even 
young ^tudcuts, are now generally rcTOgnized. Ilial battle tiiu been 
fought and won. But there h a tendency in the officia] direciiOD of scats 
of learning to consider what is known to be useful, because it is used, 
in the Am place. The fact that the unknown^ tliat is, the unstudied, is 
the mine front which all scientific knowledge with its niilUon applica- 
tions has been won is loo often forgotten. 

Ramn, who was the first to point out the in^portance of experiment 
in the physical sciences, and who predicted the applications to which I 
have referred, warns us lliat "lucifera cx^critn^nia non fruclif^ro quae- 
renda;" and surely wc should highly priJic tho*c results whidi enlarge 
the domain of Iniman thought and help tis to understand the mcchanlun 
of the wonderful universe in which cur lot is cast, as well as those which 
add to the comfort and tlie convenience of our lives. 

It would be also easy to show by many instances how researches, 
considered ideally useless at the time they were made, have been the 
origin of the moot tremenilous applications. One instance saAicei^ 
Faraday's trifling with wires and magnet* ha« already landed us in one 
of the greatest revoltHtons which civilisation has witnessed: and where 
the triumphs of electrical science will atop no man can say. 

This is a case in which the useless has been rapidly subUined into 
utility so far as our traterial want« are concerned. 

I propose li> bring to your notice another "uaelew" observation sug- 
gesting a line of inquiry which I believe sooner or later is destined pro- 
fotnully to influence human thought along many lines. 

Fraunhofcr at the beginning of this ccnUiry examined snnliglit and 
starlight through a ptiun. He found that the liglit received from the 
sun differed frc«n that of (he stars. So usclss did his work appear that 
wc had to wait for half a centtiry till any considerable advance was 
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madiL It was found at hst that the strange "lines" seen and named hy 
Fraunhofer were precious indications of the chemical substances fn-es«nt 
in worlds immeasurably reinotc* We had. after half a century's n^cct* 
the fotmdatiofi of aoUr and stellar chcmiAlry, an adva»ce in knowledge 
equaling any other [n its importance 

In dealing with my subject i shall first refer to the work which has 
been done in more recent years with regard lo this cliemical condiliooing 
of the aimosphercs of stars, and afterwards very briefly show how this 
work carries us into still other new and wider fields of thought. 

The first important matter which lies on the mrface of such a yen- 
era! inqiiiTy ax thit is that if we deal with the chemical elctnents as 
judged by the lines in their spectra wc know for certain of the existence 
of oxygen, of nitrogai, of argon, representing one cla&s of g&K», in no 
celestial body whatever; whereas, representing other gises, we have a 
tremendous demonstration of the existence of all the known lines of 
hydrc^en and helium. 

We sec> then, that the celestial sorting out of gases is quite differ- 
ent from the terrcs^trial one. 

Takingthe substances classed by the chemist as non-metals, we find 
carbon and tiHcium'— T prefer, od account of iIi stellnr behavior, tocaU 
it siUeiuin, tliough it is old fashioned — present in celestial pbeoocnena. 
Wc have evidence of this in the fact that we have a considerable develop* 
ment of carixrn in some stars and an indication of silicium In others. 
But tlwse are the only non-metals obsen-ed. Now, with regard to the 
melallic substances which we find, we deal chiefly with calcium, stron- 
tium, iron, and magnesiump Others are not absolutely absent, but their 
percentage quantity is so small that they are ncfiiligible in a general 
statement. 

Now do these chnnieat elctnenti exist indi scrim ma tcly in all the 
cclestkl bo<iie8, so that practically, from a chemical point of view, the 
bodies appear to ns of ^milar chemical constitution ? Xo ; it is not so. 

From ihc spectra of those stars which resemble the sur. In that they 
consist of in interior niKleus surrotmded by an atmosphere whid) 
absorbs tlie l^ht of the nucleus, and wtiich, therefore, wc study* by 
means of this abiorption, tt it to be gathered that il>e atmospheres of 
some stars are chiefly gaseous— t, c., consisting of elements we recog- 
nize as gases here — of ochera chiefly metallic, of oihcra again tnainly 
composetl of carbon or compounds of carbon. 

Here, Il>en, we have spectroscopically revealed the fact tliat tliere Es 
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considerable variation in ^c chemical constituents which build up the 
stellar atmospheres. 

This, though a f^cneral, is still an isolated statemcnL Can we oon* 
ncct it with another? One of the laws FormuUlcd by Kirchhoff in the 
infancy of spectroscopic inquiry hait to do with the Icind of radiation 
pven out by bodiea at different temperatures. A poker placed in a fire 
first tjccomcs red, and, as it gets hott<:r. v^hitc hot. ExanuncU hi a 
spectroscope, wc fine! tliat flie red condition comes from the at>sence of 
blue light ; that the while condition comes from the gradual addition of 
blue as the temperature increases. 

The law affirms that the hotter a mass of matter h the rardter Rs 
ipcctmm extends into the ultraviolet. 

Hrnre th^ hottrr a rtar it the farihrr dor* il* eompleir or mntinu- 
ous spectrum len^hen out toward i)ie ultraviolet and die )«» it is 
absorbed by cooler vapors in its atmosphere. 

Now, to deal with three of the main groups of aurs, we find the fol- - 
lowing very Reneral result: 

GMtouartJU* .ft* 4«i«*k......L<iDntipFctrcin. 

M«laLllC>UiS ..*..... Medinm ipeclnmu 

Oftriton Stan.... , ^..... ...*.•. ,,.Shor1vat uptctram 

\Vc have now- associated two different series of phenomena, and we 

arc enabled to malie the foUowmg statement : 

Cftstf^iuttan Hiah««t t«tnp«r«turc. 

Mctiitlic *tJU« * ItolHUB tcm^JCT* luit, 

Ca[1>onftUirt ....LewtM tenperature. 

Hence ilie differences in apparent chemical constitutions are associ- 
ated with differences of temperature. 

Can we asKXiiatc witli the tvro to which I have already called atten- 
tion still a third class of facU^ Laboratory work enables us to do this. 
When I began my tn^juiries llie idea was, one gas or vapor, one spec- 
tnun. We now know thai this is not true; the systems of bright lines 
given out by radiating substances change with the temperature. 

We can grt th^r ^jx^trum nf n wril knnwn ronipocmd ciihatfance— 
iay carbonic oxide; it is one special to the compound; v^ increase the 
tatipcraturc so as to break up the compound, and we then get tlte spectra 
of its comtiiucnta, carbon and oxygen. 

But ihc important thing in i!w present connection is that the 

spectra of the chemical elements behave exactly in the same way as the 

spectra of known coinpotinds do when wc employ temperatures far 

higher than tliosc which break rp the eompoonrls; and indeefl in some 
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caws the changes arc more marked. For brc\'il>* I wiH take for puf^ 
poses of illustration three siit»tances, aiid deal with on« increase of 
tempcraiurc only, a considerable ooc and obtainable by rcitdering a 
substance incandescent, first by a direct current of electricity, as htpp<:ns 
ID the so-called "are lamps'* employed in electric liglutng, and next by 
the employment of a powerful induction coil and battery of Leydcn jarft. 
In Iat>oni1or\ parlance we pass thus from Uic arc to the jar-spaik. In 
the case of magnesium, iron, and calcium, ilic changes obsen-ed on 
passing from the temperature of the arc to that of the spark have been 
minutely observed. In each, new lines are added or old ones are intensi- 
fied at the higher temperature. Such lines have been termed "enhanced 
lines-" 

These enhanced lines are not seen alone : outside the r^ion of hi^ 
temperature in which they are produced, the cooling vapors give us the 
cool lines. Still we can conceive the enhanced tines to be seen alone &t 
the HigheM temperature in a ^ace sufficiently shielded from tlie aclton 
of al! lower temperatures, but such a shielding is bcj-ond our laboratory 
expedients. 

In watching the appearance of these special enhanced lines in stel- 
lar spectra we have a third series of pheroniena availabte, and we find 
that the results are abAoltildy in harmony with what has gone before 
Thus: 
G«coM tf ill .H^Iicat ietiip«T«tuTc.. Strong tieUinn kotl ffllat sihuiMd line*. 

Carbon tH/^n. . .Lowett tastpufltiuc . l^ftintiirc U&v*. 

It is dear now, not only that the spectral changes in start ore associ- 
ated with, or produced by, changes of temperature, but that the study 
of the enhanced spark and the arc lines lamb us in tltc possibility of a 
rigorous stellar thcnncmKlry, such lines being more easy to obsen^e than 
the relative lengths of spectrum. 

Accepting this, we can lake a long stride forward and, by carefully 
studyuig the chemical revelatiooft of the spectrum, classify the tiars 
along a line of temperature. Dut which line ? Were all the stars in popu- 
lar phrasculc^' created hot? If »o, we should simply deal with the run- 
ning down of temperature, and bcc^uiie all tlie huttcst stars arc 
chemically alike, all cooler stars would be alike. But there are two very 
dlslinci groups of coolest sun : and since there arc iwo diSertnl kinds 
of coolest stars, and only one kiiid of hottest stars, it camtot be mcreljr 
a question either of a running up or a runntng <tawn of temperature- 
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kfany yean of very detAiled in<|uiry luive convinced mo th&t all 
sl^rs sa\e the hottest must be sorted out into two series — those getting 
hotter and tliosc. like our sun, getting cooler, and that the hottest stage 
in tbc history of a star is reacbH n^r the niidtile r»f lis lif^, 

The method of Lfiquir>- adopted has been to compare large-^ale 
photographs of the spectra of the different stars takcii by my assistarts 
at South Kensington ; ilie complete lianiiOTiv of the results obtained 
along various lines of other work carries conviction with it. 

We find ourselves here in the presence of minu:c details exhibiting 
the workings of a chemical law, asfiociated distinctly with temperature; 
and more than this, wc are also in the presence of high temperature fur* 
nace«, entirely shielded by their vastness from the presence of those 
divtrading ph^iomena which we are never tree from in (be moRl perfect 
conditions of experiment we can get here. 

^Vhat, then, is the chemical law? It is this: In the very hottest 
stars we deal witli tlie gases liydrogen, lielium, aiid doubtless otliera 
still unknown, ahnost exclusively. At the next lowest temperatures 
we find these gases being replaced by metals In ihe .^te in which they 
are observed in our laboratories when the most powerful jar-spark is 
employed. At a lower temperature still the gases almost disappear 
entirely, and ihc metal* exist in tlie state produeevl by tlie electric arc- 
Certain typical stars showing these chemical changes may be arranged 
aa follows: 

•- B«UstHi 

tfCygnl Cactor 

^Cyjw Proeyon 

a Orlooi* Aicturtv mad Sun. 

Thb, then, is the result of our first inquiry into the emienee of the 
various chemical elements in the atmospheres of stars generally. We 
get a great diversity, and we know that this diversity accompanies 
changes of temperature, Wc have also found that the sun. which we 
tndepmdently know to be a cooling alar, and Arcturus are identical 
chemically. 

Wc have new <leaU witli the presence of the various chemical ele- 
ments pciierally in ilie atmospheres of stars, Tlie next point wc have to 
consider is, whether the absorption which the spectrtmi indicates (or us 
Ukes place from top to bottom of the atmosphere or only in certain 
levels. 
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In manv of these stars ti\t atmoipher^ may be fnillkoni^ of milr^ 
high. In cadi the chemical fiub«tanccs ui the hottest ami coldeit por- 
tiocw may be vastly, different. Tlie region, llierefore, b nhidi ihss 
absorption takes place, which spcctro&coplcally enables us to discHm- 
inate star from star, mu^ be accurately known before we can obtain the 
greatest amount of information from our iTYquiries, 

Our next (Juty then, clearly^ U to study tlie sttn— A star so near us 
that we can examine the difTcrcut parts of its atmosphere* whicli we 
cannol do in the ca^v of the more distant ctars. T\y doing lhi< we may 
secure facts which will enable tis to ascertain in what parts of the atouM- 
phere the abwrption lakes place which producer the various phenonkcoa 
on which tlie clienucal classification tias t>een baserl 

It is obvious that the general spectrum of the sun, like that of stars 
generally^ is built up of al! the absorptions which can make theii»elves 
felt in every layer of its atmosphere from bottom to top ; that is. from 
the photosphere to the oulcnno*l part of (he corona. Let me remind you 
that this spectrum is changeless from year to year. 

Now, mn-spots are dirtiirbanceK prorfiiced in the phoiosphcre; and 
the ehromo«pbere. with its dlsttirbances. called prominences, lies <BrectIy 
above it. Here, then, we arc dealing with the lowest part of tlic sun's 
ainiosphcTc. We find tirst of all tlial, in opposition to tlie citangclesa 
general spectrum^ great changes occur with the sun-spot period, both in 
the spots and dtromospJicre 

The spol spectrum i« indkaled, as was found b i866> by the widen- 
ing of certaiu lines; the chromospherk spectrum, as was found in 1868, 
by the apFcaraiice at tlie sun's limh of ccrUtn bright tines^ In both cases 
tile line* affecie^l, *een at any one time^ anf relatively few in number 

In tlie spot spectrum, at a lun-spot minimum, ni-e find iron lines 
duc^y affected; at a maximum the)' are chiefly of unbiown or unfa- 
miliar origiiu At the present nkomciil the a^cctcd lines arc tlH3S<e 
recorded in the spectra of vanadium and scandium, with others never 
seen in a laboratory^ Tliat we are hrre far away from terrestrial chemi- 
cal condilkvns h evidenced by the fact that tlicre is not a gram of ican- 
(fium available for laboratory use in ihc world at tbe present time. 

Tbcn we have the s|>cclruni of the protniocnces and the ehron]o< 
^)here. That spcctnim we are enabled to observe every day when the 
«un tlitnes as con\'enientK as we can observe that of sun spots. Ttie 
cbnxnosphere is full of mnr^xU. At first* when our knowletlgc of 
Spectra was very nitKh more rcstrkled than now, almost all the lines 
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obwrred were unknown. In i86S 1 saw a tine In the y«Dow. which I 
found bcharcd ytry much Iik« hydfoj^en, though I could prove that it 
was not due to hvdrc^cn ; for laboratory use the $ub»Ui)cc wUidi ga\'e 
rise to it I called heliuni. Next year I saw a line in the green at 1474 of 
Kirchhoff's scslc. That was an unknown line, but in some subsequent 
rescan:hcs I traced ii to iron. From that day to thU we have observed 
a hr^e number of lines. They have gTidually been drafn^ed out iroai 
the region of the unknown, and many are now recognized as enhanced 
line«, to which 1 have already called allention a» appearing in the 
spectra of mclfils at a very high temperature. 

But utieful sLi tlic method of observing tlic cliromosplierc williotit an 
eclipse, which enables us 

" , . . to feel from world to world," 
OR Tennyson has put it, has proved, we want an eclipse to see it face to 
face, 

A tremendous flood of tighi has been thrown upon it by the use of 
large instruments constructed on a plan devi^d b>- Kesptghi and myself 
m 1871. The^ give ui an image of the chromo<.phefe painted in each 
one of its radiations, so that the exact locus of each chemical layer it 
revealed. One of the instruments employed during tlte Indian eclipse 
of this year i» that used in photographing the spectra of star*, so that it 
is now easy to place photograplis of the spectra of the chromosphere 
obtained during a total eclipse and of the various stars side by side. 

1 have already pdnted out that the chemical classification indicated 
that the stars next above the sun in temperature are represented by y 
Cygnl and Proc3on, one on the ascending, the other on the descending 
branch of the temperature curve. 

Studying the spectra pliotoj^raplied during; tlte eclipse of this year 
we sec that practically ihc towct pnrt of the sun's atmosphere, if presoit 
by itscU, would give us llie lines which specialize the spccm of y Cygni 

orProcyoiL 

1 recognise in this result a veritable Roselta stone, which will enable 
us to read the celestial hieroglyphics presented to us in stellar spectra, 
and help us to study the spectra and to get at results much more dis- 
tbctly and certaitily than ever before. 

One of the mo*t important conchiidons we draw from the Indian 
eclipse is that, for some reason or other, the lowest, holiest part of the 
aun's atnioapliere rioes not write its record among the linca which build 
Up the general spectrum so effectively as does a higlier one* 
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TiKrc was anoUicr point e!i|>cci;iI1y im[>urtant on wliicli vrc liopcd 
for mfomtttion» and thai was ihis: Up to the employment of ilic pris- 
matic camera iiuufhci^nt attcrttion had been directed to the fact that in 
observations iiuide tiy an ordinary spectroscope no true measure of the 
heij;;ht to whicli tlie vapors or £a»e« extentle<l above the sun could be 
obtained : early observations, in fact, showed the existence of glare 
between the observer and the darW moon: l.ence it mtitt exi«t between 
US &jid the eun't surroundings. 

The prismatic camera get» rid of the efTccts of thU glare, and itJ 
results indicate thai the cflfcctivc absorbing layer — that, namely, which 
gives rise to the Fraurhofer ltne$ — i^ much more restricted in thickness 
than was to be gathered from the early observations. 

Wc are justified in extending these general conclusions to all the 
ststTS that (hinc in the heavens. 

So much. then, in brief, for solar teachings in relation to the record 
ot the absorption of the lower part* of lEtellar atmo«phere£. 

Let u* next turn to the higher portions of the BoUr surroundings, 
to sec if vhc can get any effective help from them. 

In tlUs matter we arc dependent absolutely upon eclipses, and ( 
shall fulfil] my task very badly if 1 do not show you that the phenomena 
llien obseT\'able when the so-called corona ia visible, full of awe and 
grandeur to M, arc also full of precious teaching to the student of sci* 
ence. This also varies like tlie spots and prominences with the sun- 
spot period. 

It happcficd thAt I w^ts the only persfin that ftaw both the eclipse of 
1871 at the maximum of the sun-cpct period and that of 1878 at mini- 
Rum^; the corona of 1871 was ai distinct from the corona of 1878 as 
anything could be. In 1871 we got nothing but bright lines^ indicating 
the presence of gases; namely, hydrof^en anil anotHer. smce provision- 
ally called eorofliium. In 187S we got no bright line:; at all, so I stated 
that probably the changes in the chemistry and appearance of the corona 
wou'rf] be found to be dependent upon llie sun-spot period, and recent 
nork has borne out that sucgestkm- 

I have tiow specially to refer 10 the corona as observed and photo- 
graphed this year in India by means of the prismatic camera, remark- 
ing that an important point in the use of the prismatic camera is that 
it enables us to separate tlie ^^pectrum of tl>c corona from tJiat of the 
praniincnces. 

One of the chief results obtained is the determination of the position 
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of several lines of probably more tlun odc new ga^ whidi, 90 fai, have 
IKK been rccc^izcU as existing on the earth. 

Like the lowest hottest byer, for soatt reason or oUier, this upper 
layer does not write its record among the lines which build up the 
lEcneral spectrum. 



CBNf^lUL RESULTS 8£GAaDl^fC THE LOCUS OF ABSOBFTIOX IS STELLAS 

ATMosrneRes 

We learn from the sub, tlicn, that the absorption which dcfiiiea the 
spectrum of a star is the absorption of a middle region, one shielded 
both from the highest temperature of the lowest readies of the atmos* 
phere, where most tremendous changes are continually goin^ on and the 
external regioo where the temperature must be low, and where the 
Enetallic vapors must condense. 

If this is true for the sun it must be equally true for Arctunis» 
which exactly resembles iL I go further than this, and say that in the 
preAenee of such definite results as those 1 have brovght before you it 
IS not philosophical to assume that the abK>rption may take place at the 
bottom of the aUnosphcrc of one star or at the top of the atmosphere of 
another. The cnus probandi rests upon those who hold such views. 

So far I have only dealt in detail with tlie hotter stars, but I have 
pointed out that we have two distinct kinds of coolest ones, the evidence 
of their much lower temperature bein^ the shortness of their spectra 
In one of these groups wc deal with absorption alone, as in tho^ already 
considered; we find an important SreaV in tht* phenomena observed; 
helium, hydrogen, and metals have practically disappeared, aiid we deal 
with carbon ab^rptioii alone. 

But tlie otl>cr group of coolest stars presents us with quite new plie> 
nomena. We no longer de;it with absorption akme, but accompan)-ing it 
wc have radiation, so that flic spectra contain both dark lines and bright 
ones. Now, since such spectra are visible in the case of new stars, the 
ephemera of tlte skies, which may be said to exist only for an instant 
rcLiiively, and when the disturbance which gives rise to their sudden 
appearance has ceased, wc find their places occupied by ncbulie, wc 
cannot be dealing here with stars like the sun, which has already taken 
some millions of years lo 5k>\v'ly cool, and requires more millions to 
complete the process into Invisibilily, 

The bright lines seen in the larRC numbcf of permanent stars which 
Ttsembtc Ihesc fleeting ones— new stars, as they arc called— are tJiose 
discerned id the ohkc mysterious ncbulic which, so far fnxn being stars, 
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\fcrrc supfx>sc<] nol iii^ny years ago to represent a special order ol ere- 
Atcd things. 

Now the nebulae <Ufl*cr From stars generally in the fact that in Ibcir 
spcclr3 we have practically (o ileal with radiation alone; we study them 
by their bright lines; tlic conditions which proiluce the absorption by 
whidi we study tlie cherristry of the hottest stars arc absent 

A KRW %'1BW OP 9TABS 

Here, then, wc are driven to the perfectly new idea that some of llic 
cooler bodies in the heavens, the lcTni>eraturc of whidi is increasing and 
which appear to us as stars, are really disturbed nebulae. 

What, then, is the chemistry of the ncbulx? h is tnainly gaseous; 
the lines of helium and hydrogen and the flulinefs of carbon, already 
studied by their absorption in the groups of stars to which I have already 
referred, are present as bright ones. 

The presence of die lines of the metal* iron, calcium, and probably 
magnesium, shows tis that we are not dealing: whh ga^s merely. 

Of the enhanced metallic line^ there arc none i only the low temper* 
ature lines are present, v> far as we yet know. The icmpcraiurc, ihcn» 
is low, and lowest of all in those nebulae where carbon flutings arc seen 
almost alone. 

A NEW VtF-W OF NEBULAE 

Passing over tlie old views, among tlicm one that lite nebulae were 
l)ole« ill something dart which erable^I u* to see cocnething bright 
beyond, and another that they were composed of a fiery Huid, I may 
say tliat uoc long: ago they were supposed to be masKJ of gases onlyr 
existing at a very high tentperaturc. 

Now, since gases may glow at a low temperature as well as al a. 
high onc» rhr temperature evidence must depend upon the presence of 
cool metallic lines and llie absence of the enhanced ones* 

The nebulx. then, are relatively cool collections of some of the per- 
manent gases and of some cool nieiallic vapors, and both gases and 
metals arc precisely those I have referred to as writing their records 
most visibly in stellar aLmo^phcrca. 

Xow« can we get more tnformaiioa concerning this associatioti of 
certain gases and metals? In laboratory work it is abundantly reci^* 
ntaed that all meteorites (and many minerals) when slightly Iieated 
give out pennaocnl gases, and under cotain conditions the spectrum 
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of the nebulae may in thU way be closely approximated to. 1 hare not 
lime to labor this poimj but 1 may say ttiat a ^i«cu»ion of ail the avail' 
aUe otecn^aliofu to my nunc! <l«monstrateft the truth of the suggestion, 
made many years ago by Professor Tait before any spectroscopic facts 
were avaihblG, thai the nebuLr are mas»<t of meteorites rendered hot by 
colluiofi^. 

Surely human knowled^ is aJl the richer for this indication of the 
oofucctlon between Uic ucbulx, hillKrto the jiKwt mysterious bodies in 
the skies, and the "stones that fsll from heaven." 



CELESTIAL EVOLUTION 

But this is, after all, only a stepping stone, important thoiif^ it be. 
It leads us to a vast ^neralization. If the nebuUc arc tlius composed, 
they arc liound to condense to centers, however vast tbesr initial pro- 
portions, however irregular the first distribtition of the co«mic clouds 
which compose them, Each pair of metcoHtcs in collision puts us in 
nicala] possession of wliat the final st^i^e must be. We b^i^t with a 
feeble absorption of metallic vapors round each meteorite in coUision ; 
the space between the meteorites is filled with the permaDcnt gases 
driven out farther afield and having no power to condense. Hence dark 
metallic and bright gas lints. As time goes on the former mutt pre- 
dominate, for the whole swarm of meteorites will then fonn a gaseous 
sphere with a slron|:1y heated center, the light of which will be absorbed 
by the exterior vapor. 

The temperature order of the proup of star9 with bright lines as 
vs'cll as dark ones in t}>;ir spectra lias been traced, and typiati stars 
indicating the chemical changes have beeit as carefully studied as those 
in which absorption phenomena are visible alone, so that now tliere arc 
no breaks m the line connecting the nebulx with the stars on the verge 
of extinction. 

Here wc arc brought to another tremendous outcome — tliat of the 
evolution of all cosmical bodies from meteorites, titc x-arkns stages 
recorded by the spectra being brought at>out by the varkius conditions 
wluch follow from tlic conditions 

TiKse arc, shortly, that at first collisions produce luminosity ainotig 
the colliding panicles of the swarm, and ilie pemianent gases are given 
off and fill the interspaces. As condensation goes on, the temperature 
at the cotter of condensation always increasing, all the meteorites in 
time arc dri%*en into a stale of gas. The mcteoritic bombardment prac- 
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ticaDy now ceases for Uck of tnat^rUJ, and the future history of the 
mass of gas ts ihat of a cooitng body, the violent motions in the atmos- 
phere while cotidensatton was going on now being replaced by a relative 
calm. 

The absorption phenorncna in stellar spectra are nc»t identical at the 
^atne mean icmpcrature on the ascending and descending sides of the 
curve, on account of the tremendous difference in the physical con- 
ditions. 

In a condensing swann, the center of wliich is undergoing ntete- 
ontic bombardment from all sides, there cannot be tlie equivalent of the 
solar chromosphere ; the whole mass is nude up of heterogeneous vapor 
at different temperatures and moving with different v^elodlies in dif- 
ferent regions. 

In a condensed swarm, of which we can take the sun as a type, all 
action produced from without has practically ceased ; we get relatively a 
<|utet atn^osphere and an orderly ai%ortment of the vapors from top to 
bottom, disturbed only by the fall of condensed metallic vapors. But 
Mill, on the view that the differences in the spectra of the heavenly 
bodies diiefly represent di^ercnccs In d^rec of ctnideiisation and tem- 
perature^ there can be au fond, no great diemical difference between 
bodies of increasing and bodies of decreasing temperature. Hence we 
find at equal mean temperatures on opposite sides of the temperature 
curve this cbanical similarity of the absorbing vapors proved by many 
polnta of resemblance in the spectra, especially the identical bcJuvior of 
the ei^anccd metallic and cLeveite lines. 



The time you were good enough to put at my disposal b now 
exhausted, but I cannot condodc without stating t^iai I hare not yet 
exlaufted all the conceptions of a high order to which Fnitnhofer's 
apparently useless observation has led us. 

The work which to my mind has demonstrated the evolution of the 
oDamos at we know tt from swanns of meteorites, has also stiggestcd a 
ehonieal evohjiion equally majestic in it* simplicity. 

A qooner of a century ago I pointed out ttiat all the facts then 
available auggcstcd the hypothesis that in the atmovphcres of tbe sun 
and stars various degrees of "celestial dissociation'* were at work, a 
"dissociatioa" which pre\-cnted the coming together of Ibe finest par- 
ddes of matter which at the temperature of the earth and at all arti- 
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furul temperature yet attained here compose the metals, the metalloids 
and compounds. 

On this hypothesis the so-called atoms of the chemist represent not 
the origins of things, but only early stages of the evolutionary process. 

At the present time we have tens of thousands of facts which were 
not available twenty-five years ago. All these go to the support of the 
hypothesis, and among them I must indicate the results obtained at the 
last ecHpse, dealing with the atmosphere of the sim in relation to that 
of the various stars of higher temperature to which I called your atten- 
tion. In this way we can easily explain the enhanced lines of iron exist- 
ing practically alone in Alpha Cygni. I have yet to learn any other 
explanation, 

I have nothing to take back, either from what I then said or what I 
have said since on this subject, and although the view is not yet accepted, 
I am glad to know that many other lines of work which are now being 
prosecuted tend to favor it. 

I have no hesitation in expressing my conviction that in a not dis- 
tant future the inorganic evolution to which we have been finally led by 
following up Fraunhofer's useless experiment will take its natural place 
side by side with that organic evolution, the demonstration of which 
has been one of the glories of the nineteenth century. 

And finally now comes the moral of my address. If I have helped 
to show that observations having no immediate practical bearing may 
yet help on the thought of mankind, and that this is a thing worth the 
doing, let me express a hope that such work shall find no small place in 
the future University of Birmingham. 
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In 1876 Weisuakn brought forward hb theory of heredity. This 
was a step in the doctrine of evolution. It denied the ttansmisaion of 
acquired characters, and did much to explain the process of heredity 
by the division of the parent cell. Whether or not we accept his thesis 
that acquired characters are never inherited, great credit is due him for 
his explanation of heredity- The principles of his theory arc given 
below. 

The most important step in biology in the last of the century is the 
development of the science of bacteriology. In 1849-50 PoHcndcr and 
Devaine discovered minute bodies in animals that had died of anthrax. 
They called them bacteria, but did not yet consider them the cause of 
the disease. At this time the doctrine of spontaneous generation held 
full sway. Nobody dreamed of asking why wounds gangrened, grapes 
moulded, wine soured, or like seemingly foolish questions. But about 
1857 Pasteur took up the study of fermentation and showed conclu- 
sively that its cause is the presence and growth of a micro-organism. 
Devaine in 1863 re-investiB^ted anthrax from this point of view and 
showed that such microbes were regularly present in the blood of 
animals that had died of the disease. In 1865 Pasteur showe<l that the 
way to prevent the silkworm disease, then ruining the industry in 
France, was to destroy everything infected with the microbe which 
caused the disease. In 1870 Koch of Wollstein took up the subject 
and invented his method of pure cultivation of the bacteria by culti- 
vating them in a thin layer of jelly between glass plates, picking out 
species, and thus rccultivating and selecting until the product was abso- 
lutely of one kind. 
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Pasteur and Cohti, by a scries of the most careful txperimcols, con- 
ducted irttlfpcndemly, gave the final blow to the spontaneous gcnerattoa 
theory in the early seventk& 

Pasteur began applying hi* method of inoculation about 1876. The 
first successful experiment was on animals inoculated with anthrax. 
The uninoculatttl died ; the protected suffered no harm. Inoculation for 
chicken diolera H'as also successful Tlie z^Tn\ has been found of 
tuberculosis (Koch. 1882). t>-phoicI fever (Ebcrth, t88o), diphtheria 
( Klebs-Loefficr, 1883). cholera (Koch, 1SS4)- locWjaw (Nicholaicr, 
18S4), the grip (Canon, i^Qff). pneumonia (Frankel. 1886), etc. Pas- 
tear's treatment for h)rdro])hobia, and Hchring's antiiOAin give great 
boptit for the ultimate success of inoculation* 



AUGUST WEISMANN 



Dr, AnccsT Weisuaks was bom Jan. T7. 1834 at Fnnkfort-on- 
the*Main, wh^re his father was Professor of Phsloloigy in the Lyceum, 
He studied medicine at Gottingen from 1852 to i6s& He was physician 
to the Archduke of Austria froiu i860 to 1862. For the next ten years 
he cotild do no microscopic v^-ork 00 account of his eyesight. He studied 
Darwin's theory of evolution closely and fotmcd a great admiralioa for 
him- lu 1876 he })ubIi^hccI Stu<iics in the Theory of DesctnL, This 
book cOBiunandcti a gicat deal of attention amof^ scientists and in the 
preface 10 the English tnm»latign of tlie work Darwiu wrvte: "At the 
present thnc there b hardly any question in biology of more ImponatKc 
than ihe nature and cause of variability (in individuals)." Since the 
death of Darwin. Dr. Wcismann has dcvclqjcd his theory of descent on 
purely original lines. It may be said thai he conceives the germ*plasm 
as the basis of heredity. T>t. Weisniann denies the transmission to a 
descendant of any quality, trcludin^ contagious disease, acquired after 
birth. He regards sexual repnxluclton as a stupendous organization, 
hy which nature is ever mixing together and forming new combinations 
of the hercdiury qualities of a whole species, Uis principles are now 
accepted by the forcmcsi scientists of (iemiany, where he has occupied 
Ihe chair of zoology in !• rcidbur^ University since 1862^ but tn England 
the heated controversy which arOM on the promulgation of his genn- 
plasm thcor>- is still active. 
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THE CONTr?nnTY OF THE GERM-PLASM AS THE FOUN- 
DATION OF A THEORY OF HEREDITY 



iRTVODUCrtOK 

Wh«i WT wc that, in the higher organisms, ihc snuUcst stnictaral 
dctaibp and ihe most mmuCe pccuIiaritteH of bodily and mental disposi- 
tion, are transmitted from one generation to another; when we find tn 
all species of plants and animals a thousand characteristic peculiarities 
of strtJCture continiiei! nndun^erl through knig series of generations; 
when we even see them in many cnses unchanged tliroughout whole 
geological periods ; we v^cry naturally ask for the cauf^es of such a sirik- 
ihr pticncmcnon : and inquire hovr it is thai such facts become poftsiblct 
tipw it is that the individual is able to tnui»mit Its structural features to 
its offspring with such precision. And the immediate answer to such a 
<]ue£licin mu^t be given in the following tcnns>"*'A single cell oat of 
the mittjons of direrseiir differentiated cells which compos tlie body, 
becomes specialized as a sexual cell : it is thrown oS from the organism 
and is capable of reprodticing all the peculianiies of tlie parent body, in 
the n<iw individual which springs from it by cell-division and the eomv 
plcx process of dtfiFcrentiatioii." Then the more precise ^uevtion fol- 
Idwi : ''How is it thai such a single cell can reproduce the ti^ttt cructnhic 
of the parent with all the faithfulnciiii of a portrait ?" 

The answer is extremely difficult : and no one of the many attempts 
to solve the problem can be looked upon as satisfactory : no one of them 
can be regarded as even the beginning of a solution or as a secure foun- 
dation from which a complete solution may be cxpecterl in the 
future. Neither HifcckeVs "Perijrencas of the Plastidulc." nor Dar- 
win's "PangMiMis/* can be regarded a% stich a l»epnning. The former 
h^-pothcsi^ does not really treat of that pari of the probTem which is 1»ere 
plaec<l in lIk foreground, vit., the exptanation of the fad that the ten- 
dencies of heredity arc present in single cells, but It l« rather cofKcmcd 
with the question as to the manner in whidi it is possible to conceive the 
transmission of a certain tendency of dc\'elcpmenl into the »ocual eel!, 
and uhin"-3tcly into the organiwn arising from it. The same may be 
said of the hypothesis of His. wlio. like Hickel regards heredity as the 
transmissxin of certain kinds of motion. On tlie other hand, it must be 
conceded that Darwin's hypoiliesis goes to the very root of the questionr 
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but lie is content to jfK^, as it were, a provisional or purely formal »o1ii- 
tkon, which, as he himself says, does not chim to afford insij^ht into the 
rcil pttenoinena, but only lo give us the opporlunily of loolcing st all the 
factd of heredity from a common standpoint. It has achicve<l lhi& e»<!« 
juid [ bdievc it Uixs tuicuii»DOU»ly doiie more. In Chat the thoroughly 
lopcal application of Us principles has shown that the real cautes of 
heredity cannot lie in the fonnation of genirnulcs or in any allied phe- 
nomena. The improbabilities lo which any such ihcorj- would lead arc 
SO great that we can affirni with certainty that its <ietaib cannot accord 
with existine facts. Furthermore. Brooks' well -considered and brilliant 
attempt lo motiify the tlieory of PangawsLs caniiot escape l!ie reproach 
that it is based upon possibilities, n;hieh one might cenainly describe as 
improbabilities But although I am of th« 0])inton that the whole foun- 
dation of the theory of Puigcncsts, however it may be modilicd, must 
be abandoned, I think, nevenhde&», iis autlior deserves great credit, and 
that its production has been one of those indirect roads along which 
science has been compelled to travel in order to arrive at the truth. Pan- 
genesis is a modem revival of the oldest theory of heredity, that of 
Democrims. according to which the sperm is secreted from all parts of 
the body of both sexes during copulation, ami Ih aniniateil by a bodily 
force: according lo ihii th<orj- also, the sperm from each part of the 
body reproduces the same part. 

If, according to the received phystotogical and morphological ideas 
of the day* it is impo&ubfc to imagine that gcmmuks produced by each 
cell of the organism are at all limes lo be found in all pans of the body* 
and furthermore that these gemmules are collected in the sexual cells, 
which are then able to again reproduce in a certain order each separate 
cell of the organism, so that each sexual cell is capable of developir^ into 
the likeness of the parent body; if all this is inconceivable, we must 
inquire for snme other way in which we can arrive at a foumUtiofi for 
the true understanding of her«liir. My present ta»k ts not to deal with 
the whole question of heredity, but only with the single although fun< 
damcnUl question*— "Mow is it tltat a single cell of the body can con* 
tatn within itself all the tieredttary tendencies of the whole organism?" 
I am here leaving out of account the furtlter question as to the forces 
and the mechanism by which these tendencies are developed in the bnild- 
ing-up of the organism. On this accotmt I ^>stain from considering at 
present the views of Nigeli, for as will be shown later on, they only 
slightly touch this fundamental question, although they may certainly 
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claim 10 be of :lic high«l importance wtth respect to the further ques- 
tion alluded to above, 

XoiflT i f it is impotrSible for the germ-eel! tn be, as i1 were, an extract 
of the wliole body. aii<l for all the eelU of the organism to rbfpalch small 
paiticlcJi to the geTm-oclls, from which the latter derive their power of 
heredity ; llicii ihciv remain, aa it »cem<i to me, only two oihcr pcn^Uct 
pliysiolo^cally conceivable, theories as to the oripin of germ-cells^ nrnid* 
feslJng SQch powers as we know they possess. Either the substance of 
the parent germ-cell ts capable of undergoinf^ a series of chanjfes which, 
after the building-up of a new individual leads back a^D to identical 
gcmi-cclls ; or tlie perrn-cclls arc not derived at all, as far a$ their essen- 
tial and charactenslie substance is conccmcfl, from the body of the indi- 
vidual, but thej are derived directly from the parent germ^celL 

I believe that the latter view is the true one: I have expounded it 
for a nuin1>er of year^, and have ;il1ent[>lcd to defend it, and to work out 
its further details in various publications^ I propose to call it the theory 
of "The Continuity of liic Germ-plajm/* for it i% founded tipon the idea 
tliat heredity h brought about by the trattsferencc from one generatioa 
to anc4her of a substance with a definite chemical, and above all, molec- 
ular constitution. I have called this substance "germ-plasm,*' and have 
assume«l that it possesses a highly complex i^njciurc, conferring upon it 
tlie power of developing into a complex organbni. I Iwve a1ten:pted to 
explain heredity by supposing tluit in each ontogeny a part of the spe- 
cific gemi-plaMn contained in the parent egi;-ccll is no! u.^ied up in tlic 
oonstTUCtion of the body of the offspring, Init is reserved unchanged for 
the fonnaiion of the germ-cells of the following generation* 

It is dear that this view of the ortijin of germ-cells explains the 
phenomena of heredity very simply* inasmuch as heredity becomej thuf 
a question of iifrowth aiKl of as^milatkm, — the most (tmdamesital of all 
vital phenomena. If the germ^cells of successive generations are directly 
continuous, and thus only form, as it were, differem parts of llie same 
substaitce, it follows that these cells murt, or at any rate may, po««sa 
Ihc 5ait>c molecular constitution, and that they would therefore pa>s 
throtigh exactly the same stages under certain conditions of develop- 
ment, and would form the same final product, llie h)^hesii of the 
contimiity of the germ-p1a<tm gives an identical starting point to each 
stKcessivc i;eneration, and thus explains how it is that an identical prod- 
uct ari^s from all of them. Tn other words, tlie hypothestt expbmft 
heredity as part of die underlying problems of as^ifliibtion and of tbe 
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causes vrhich act directly during ontogeny : it therefore builds n foun- 
datiofi from which the explanation of tlic^e phenomena can be attempted. 

It i( true that this ihcor)- also meets witb dii&cultie^r for it seems to 
Ik: unabk to do justice to a. ceiiain dass of phenomena, viz., the trans- 
mission of soolled acquired cliaraacr*. 1 therefore gave inunediate 
and special attention to this point in my fir&t publication on heredity, 
and I bcliere that I have shown that the hypochcsis of the transmission 
of acquired ehancters — up lo that lime generally accepted— is. to say 
the least, very far from being proved, and that entire ch*scs of facts 
which have been interpreted under tliis hypothesis may lie quite as well 
interpreted o<HenA'i*e. while in many Ga«*« they miwt be explain«<l dif- 
ferently. I liave shown that there is no aacertaified fact which, at least 
up to the present time, remains in irrevocable conflict with the h^-pothe- 
$U of the continuity of the gem-plasm ; and I do not know any reason 
why I should modify this optnion to-day. for I have not lieard o( any 
objection which appears to be feasible. E. Roth has objected that in 
pathology we everywhere meet with the fact that acquired local disease 
may be transmitted to the offspring as a predisposition; but all such 
cases are exposed lo the serious criticism that the very pdnt that first 
tieedfi lo be placed on a secure fnnting I* incapable nf |>roof, viz:, the 
hypothesis that the causes whidi in each particular case kd to the pre- 
disposition were really acquired* It is not my intention, on the present 
occasion, to enter futly huo ihe qticstion of acquired characters ; I hope 
10 be able to consider the Mibjed in greater detail at a future date, iiut 
in the meantime I sijould wish to point out tliat we ouglit, above all, to 
be clear as to what we really mean by the expression "acquired char- 
acter/' An organism cannot acquire anything unless il already pos* 
sesses the predisposition to acquire it: acquired characters arc therefore 
net more than local or i^mt^Ume^ general variations which aHte under 
the stimuhis provided by certain external influences. If by the long- 
Gontinued handling of a rifle, the so-called "Ex€rcicrkHQ<hfn" (a bony 
growth caused l>y the pressure of the weapon in driUing] is developed, 
such a result depends upon ti>e fact that the bone in quesiton, like every 
other bone, contains within ilsdf a predisposition to react upon certain 
meclanka] stimuli, by growth in a certain direction and to a certain 
GXtcnt. The predisposition towards an *'£jrtrdfrkncch€H" is thcrcfcHV 
already present, or else the growth could not be formed ; and Ute same 
reasoning applies to all other "acc^uircd characters." 

Noihiag can arise iu au organism unless the predisposition to it is 
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pro-cxistcnt, for evtry acquired character U simply the ro»ction of the 
organiuii upon a certain stimnlus. I1cnc< I should ncvtr liave thought 
of asserting that prcdbposkioru cmiiot be transmitted, as E< Roih 
appears to believe. For instance, I freely admit that t)ie prcdisposittoo 
to an "Excrcicrkncch^" varies, and that a sirongly marked predispori- 
lion may be Iransmitted from father to son, in the form of bony tissue 
with a more suiccptil>1« constitution' But I should deny that the son 
could develop an "Extrcifrhnocft^' without having drilled, or that, 
after having drilled, he could develop it more ca*il>' tlian hi* father, oa 
account of the driltiiiB^ tlirougti which the latter fini acquired it I 
believe that this is as impossible as tliut the leaf of an oak shouki pro- 
duce a gall without Itavmg been pierced by a gall-prodocing Insect, as 
a result of the tliotisands of antecedent generations of oaks which have 
been pierced by sudi bsects, and have thus "acquired" the power of pro* 
ducing galls. I am aUo far from asserting that die gemi*pUsin— whicht 
as I bold, is transmitted as the basis of heredity from one generation to 
another — i* ahsohttrly unchangeable or tolally uninfluenced Sy foree* 
residing t» the organism within whidi it is transformed into germ-cclla, 
1 am also compelled to admit that it is conceivable that organisma may 
exert a modifying influence upon their germ-cells, and <n'en tliat such a 
process is to a cenain extent inevitable. The nutrition and growth of 
the tndiviJual must exercise some inlluence upon its genn-cells; bm in 
the first place this influence must be extremely slif^t, and in the second 
place it cannot act in the manner in which it ts usually assumed that it 
laket place. A dian^e of growth at the periphery of an organism, aft in 
iho case of an "Erfrclerhno^htnT can never cause such a change in the 
molecular structure of the germ-plami as would augment the predispo- 
siiioa to an ^ ExercUrknock^n" so that the aon would inherit an in- 
creased siisceptlbJIity of iIm bony tissue or eveti of the panicuhir bone 
in quesHon, Bnt any change produced will result from the reaction of 
the germ-cell upon changes of nutrition caused by alteration in growth 
at the periphcr>% leading to some change in the sixe, number, or 
arrangement of its molecular uniis. In the present state of our knowl- 
edge there is reason for doubting whether such reaction can occur at all ; 
bot. If It can i^e pbce, at all events the quatiiy of the change in the 
germ-plasm can have nothing to do witli the quality of the aocpured 
character, but only with the way in which the general milritkm is influ- 
enced by the lailcr. In the case of ihe "P^xfrcirrknochrn" there would 
be practically no change in the general ntttrition, but if such a bonjr 
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^nwth co\M rt;i<h ib<^ siz^ of a carciiiocna, it U conttinfale that a dii- 
turbaitce of the general nutritton of the body might cdsuc. Certain 
expcrimaits on pUnis-^-cn which Kigelj sho'nYcl that they can be sub- 
mitted to stroiii^ly varied conditions of niitriiioo for several gener^itionsp 
wtthout the production of any visible hcrcdi:ar>' change — show that the 
infitience of niitrilior upon the germ-celU mu«t he very slight, and that 
it inay possibly leave the molecular structure of the germ-plasm aho- 
gciher imtotiched. This conclusion is also supported by coniparinp tlic 
uncertainty of lhe*e retiilu with the rerrtarkable prediion with which 
heredity acts in tlie case of those diancters which are known to be 
trAAxmittcd, In fact, up to the present time, it has never been proved 
that any changes in general nutriiioii can modify the niofccular struc- 
ture of tJie germ-plasm, and far less has it been rendered by any means 
probable that t!ie genn-cells can be affected by acquired changes which 
have oo influence on general nutrition. If we consider that each so- 
called predijposilion (that is, a power of reading upcm a certain stim- 
ulus in a certain way. possessed by any organism or by one of its parts) 
mufct be innate, ard further that each acquired character t* only the pre- 
di^>osed reaction of unne pan of an organism upon sonte external toflu* 
encc ; then wc mu*t atJmit that only one of the causes which produce any 
actjuireil character can be transmitted, llie one wblcli was present before 
the character itself ap|>eared, viz,, the predUpoidtvon : and we must for^ 
ther admit that the latter arises from the germ, and that it is quite inrnia- 
terial to the following generation whether such predisposition comes 
into operaliofi or not The continuity of the germ-plasm is amply suffi- 
cient to account for such a phenomenon, and I do not believe that any 
objection to my hypothesi*, frumdcd upon the actually observed phe- 
nomena of heredity, will be found to Iwld. If ii be accepted, many bets 
wilt appear in a light diiFcient from that which has been cast upon them 
by the h>putlie»is which lias bcai hitherto rccei^-ed, — a h)-pgtfKsis whtdi 
assumes that the organism produces germ-cells afresh, again and again, 
and that it produces them entirely from its own substance. Under the 
former tlicorj- Use gcmi-ceUs arc no longer looked upon as the pro^luct 
of the parent's body, at least as far as their essential part— the specific 
gcnn-plasm — is concerned: lhe>' arc rather considered as soinetbing 
which xR In 1*" placed in contrast with the tout tnsenthh of the celh which 
make up the parei:t** body, arx! the germ^celU of succeeding generations 
stand in a similar relatioa to one anotlier as a series of generations of 
unuxUuJar organisms, arising by a continued process of cell-divisiocL It 
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ifi true thst in moM cascfi th« generations of £^enm-c«11s do not arise 
iimn^iliatdjr from one another a» complete cclU, but only as rvbnutc 
pafticks of grrra-plaun. TbLs latter suUtaocc, liowevcr, fonns the 
fonnOatlon of ihe gcrm-oells of tlw next generation, and stamps them 
wilh their specific character. Previous lo the publkation of my theory, 
C Jiigtr, and later M. Nussbatmt, have expressed idea* opon heredity 
wluch come very near to Riy own. Both of these vmters started 
wilh the h\'pothc^!s that there must be a direct conneclioti between the 
gemi-ce!!ft of *iiecer<liiig jrenerations, and t?>ey trlefl to rtiahlish sueh a 
continuity by suppo«tn^ thai the germ-ccIls of the ofTsprin^ are Mp- 
aratcd from the parent gcrrn-ccll before the beginning of onbryofdc 
iIcTclopment, or at least before any hiMologicaJ di^'erentiatiD?] has taken 
place. In this form their suggestion cannot be maint-iined, tor St is in 
conflict vitli nniiKTXHts facts. A continnity of the fremHceUs 6{ks not 
now take place; except in Tcry rare instances; but this fact docs not pre* 
vent lis from sdoplinjt a theory of tlic continuity of the germ-plasm, in 
favour of whidi much weij^hty evidei^ce can !>e brtHi^t forward. In 
the foltowtng pages I shall attempt to de^'elop further the theory of 
whidi I have juct given a »hort account, to defend it against any objcc* 
tions which have been brought forward^ and to draw from it new coo- 
cltisions which may pcrh^ip^ enable us more ihoruuglily to appreciatt; 
facts whkh are knon-n. but Imperfectly understood. It seems to me 
that this theory of the continuity of the germ-plasm deserves at least to 
be examhreil in all its details, for it is the simplest theory upon tite sub- 
ject, and the one which is most obviously snggcsied b}- the facts of ikc 
case, and wc 5^a11 not be iuftificd in forsaking it for a more complex 
theory until proof that it can be no longer maintained is fonhcomiilf. 
It does not pr*Kuppo<r anything except facts which can be Asfrvtd at 
any monient, ahhough they may not be uniler^ood. — mch at aMimila- 
tion, or the development of like organisms from tike germs ; white every 
Olhcr tlieory of heredity is foumled on hypotheses which cannot be 
pioved. It is nevertheless possible that conitnuit)' of Ihe germ-plasm 
does not exbt in ihe manner in which 1 imigine that il ukcs phce. for 
no one can at present decide whether all the oKcrtained facts agree with 
anil can be explained by it. Mofvm-er, the cetsekat activity of resrardt 
brings to light new facts every day, and I am far frcni maintaining tlut 
tny theory may fiot lie disproved by some of these. But even if ii should 
havctubeabaodcncdat a later period, it -eenis tome that. ai I he present 
time, it is a accessary st^c in the advancement of our knowledge, and 
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one whidi must be broughl fon^-arcl ant! passed tluoitglt, wlictl^r if 
prove right or wrong, in ihc future. In this spirit 1 oficr the folbvring 
considerations, and it is in this spirit that I should wish tlicm to be 
rccdvcd- 



I. TiieGF»M-PtAs« 

I entirtlj OKTce Vp-itb Strasburgtr when be «y*, "The specific quali- 
ties of organifitns lire bated upon nuclei;" and I further agree willi htm 
in many uf his idcuit a^ tu i\k rd^ton between tlie nucleus and ccU-* 
body: "Molecular stimuti proceed from tlie nucleus into the surroond' 
in|fe>iopla5in: stimuli wlikh, on the one band, control the phenomena of 
assimilation in the cell, and, on the other liand, give to the growtfa of 
the cytoplasm, which depends upon nutrition, a certain character pccu* 
liar to the species-" "Ttie nutritive cytoplasm a&siitiilatcs, while the 
nucleus controU the a^imilatioUr and hence the suhsitanccs ssstmitatcd 
poMCtt a certain conalitutioit and nourish in a certain ntaaner tlie cjto- 
idM^pla&ni and the nuclear idtopla^ni. In this way the cytoplasm takes 
part in llw phcnoir-ena of Cunrfruelion. upon wliich the ipcciTic form of 
the organism depends. This conitrtjctive activity of the cyloidioplasm 
depends upon the regulative influence of tlic nuclei." The nuclei there- 
fore "dctemwne the specific direction in which an organism dcvcJt^w," 

The optnion^erivcd from llw recent study of the phenomena of 
fertilization — that the nucleus impresses its specific charaacr upon tlie 
cell, has received conclusive and important coailimialion in the exiwri- 
ment* upon (he regeneration of Infusoria, conducted simultaneously by 
M- Nupsbttum at Bonn, and by A, Gruber at Freiburg- NuMbaum » 
«]ateincnt Uiat an artificially wparated portion of a Pantmaffciitm, 
which doc5 not contain any ntTClear ^ub^iance, immediately dies, mu^f 
not be accepted as ol general application, for Gnilicr has kept smtilar 
fragments of other Infusoria alisx* for several days. Moreover. Gniber 
liad previously shown tiiat mdividua) Protozoa occur, wTiich live in a 
normal manner, and arc yet without a nndeus, although tliis structure is 
present in other indivtduah of the same spedeii. But the meaning of 
tite nticleii* Is madr clear hy the fact, published by Gnibcr, that such 
aniAcially separated fragments of Infasona are incapable of regenera- 
tion, while on the other hand those (ragtrcnts which contain nuclei 
always regciKratc. It is thcnrfore only under tlie influeiKe of tlie 
nucleus that the cell substance re-dcvelops into the f:iU type of tl^ 
species. Id adopting the view that the nucleus is the factor which deter- 
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niin<r» tlie s]icxific n«uurc of the cell wc stand on a firm foundatioa upoa 
whicli wc can build with security. 

If therefore the first segmcotation nucleus contains, in its molecit*- 
tar stnicture. the whole of the inherited tendencies of dcvc)opiiwnt» ic 
must follon^ that during segmentation and «iiksc<iiient cell-dK'istOn. the 
nuel^oplasni vrill ent«" upon definite? and varied cliange? which must 
cause the difffjrencefi appearing: in the cells which arc produc«3 ; for iden- 
liod ecll-bodici depend, c^Urij paribus, upon identical nucleoplasm, and 
convtTsdy difTrrcnl cell* drpmd upon difTcrcnccs in ibe nucleoplawn. 
The fact tliat the embryo grows more slrongly in one <lircct]on iJian in 
another, that its celMaycrs arc of different nature and are uhimateJy 
difTerentiated into various oi^ans and lUsucs, — forces u» to accept the 
conclusion thai the nuclear substance has al«o hccn chanfi^d in nature^ 
and that such changes take place durin^c ontogenetic development in a 
r^ular an<t definite manner. Thl* view U atso ht\d by Slrafthurgcr, and 
it muftt be the opinion of all tvlto seeic to derive the development of inher- 
ited !cn<Iencicn from the molecular strueiure of the germ-pta»n. instead 
of from prcfoniKd gemmules. 

We are thus led to the important question as to the forces by which 
the ddennininfr stibsiance or nucleoplasm is changed, atid a» to the man- 
ner in whidi it changes during tlie course of ontogeny, and on the 
aniwer to this questicn our further conclusions must depend. The 
simplest hypothesis would be to nippo^ that, at eacli division of the 
nuc1eu<i, its specific substance divides into two halires of uncqnal quality, 
so that the cell-bodic* would also be transformed: for we have ceen 
that l!ie character of a cell is determined hy that of its nucleus. Thus 
in any Mcta^oon tlic first two seKmentation splvcrcs wculd be trans- 
formed in such a manner that oik only contained the hereditary ten- 
dendes of the cndodcmi and the other tho^ of the ectoderm, and 
therefore, at a later stage, the cells of the rndoderm would arise from 
the one and those of the ectoderm from the ether; and ihift is acttully 
known to occur. In the course of further division the nucleoplasm of 
ttir first ectoderm cell would afcaSn divi<le uneqtully. a £., into the 
mielcoplasm containing the hereditary tendencies of the nervous system, 
and into that contaiDif^ the tendencies of die external skin. But even 
dim, tl»e end of the unequal divitk»i of nuclei would not have been 
nearly r«ached ; for, hi the formation of the nervous »)"*tem. the nuclear 
substance which contains the hcrcdtlary tendencies of the sense-organs 
wotddf in the counc of further cell-division, be separated from that 
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which contain* lh« tendencies of the central oi^ns, and the same pro- 
CCM wotitd continue in the formation of all single organs, and in the 
final dcveki|imenl of the inosl minute histological dementi. Tl^is pro- 
cess would take place in a ilelinildy ordered course, exactly as it has 
taken pbicc^ throughout a very long series of ancestors; and the deter- 
mining and dircctinK factor is simply and solely tlic niKlcar substance, 
ihe nucleoplasm, which poKsesses such a nwlecular structure in the 
germ-cell lliat all such succeeding stages of its molecular stnicturc in 
future nuclei mu«t neccfturily arise from it, a> soon as th« requisite 
external conditions arc present. Ttiis is almost the same conception of 
ontogenetic development a^ that whidi has been held by em1>ryotogista 
who have not accepted the doarinc of evolution: for wc have o«ily to 
transfer the primary caiiM of development, from an unknown source 
wtlliin the organism, into the niKlcar substance, in order to make the 
views idoitical. 



I believe I have sho^Ti that theoretically hardly any objections can 
be railed against the view that the nuclear *ub*tance of somatic cells 
may coniaiii uncttangcd gcrmplasm, or that thi( genu-plasm may be 
tranutiUted along certain lines. It is true that we might imagine a priori 
thai all sofualic nuclei contain a small amount of imchangcd genrt- 
plasm. In Hydroids such an assumption cannot be made, t>ecause only 
certain cells in a certain succession possess the power of dc\'c1oping into 
germ-cells; but it might well be imagined that in vome organisms it 
would be a great idvanrage if every part possessed the power of grow- 
ing up into the whole organism and of pTodiicing sexual cells under 
appropriate circumstances. Such cases might exist if it were possible 
for all somatic nuclei to contain a minute fvactioR of unchanged germ*' 
plasm. For tliis reason, Slrasburger's otltcr objection against my tlicory 
also fails to lioUJ; viz., tfut certain plants can t>e propagated by pieces 
of rhizomes, roots, or even by means of leaves, and that plants produced 
in this manner may finally give rise to Rovb-ers, fruit and seeds, frcnn 
which new plants arise. *it is easy to grow new plants from the leaves 
of t>^onia which have been cut off and merely laid upon moist sand, 
and yet in the nonnal course of ontogeny the molecules of germ^plasin 
would not have been compelleil to pass thmtigh the leaf: atid they ought 
therefore to bo abtcnt from it* tifi«t>c. Since it is possible to raise from 
lite leaf a planl which proiluccs flower and fruit, it i> perfectly certain 
thaL special cells containing the germ substance cannot exist in the 
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plant." But I lliink ihal Uiis fact ooly pn7\'r« lli»i in In^oiiia and simi- 
lar planis all ihe cells of ihc leaves or pcrfiaps only ccnain cells contan 
a wnall amount of germ-plasm, and Ihat consequently these plants arc 
specially adapted for propagation by leaves. How is it then tliat all 
plants caiinot be reproduced in this way ? No one has ever grown a tree 
from die leaf of the lime or oak. or a flowertnfr plant from the leaf of 
the Iwlip or convofvuliifi. It is instifficient to reply lhat in the lait men- 
tioned ca^es tlic Icarcs am more strongly specialised, and hav« tlitis 
become imabic to prodacc gcrm-Mib!*tanc« ; for the Icaf-ccII* in these 
difTcrent plana luvc hardly undergone histological differentiation fai 
different degrees. If, notwithstamling, ttie one can produce a flower- 
ing plant, while the others have not this power, it is of course clear that 
reasons other than tlw degree of histological differentiation must exist ; 
and, according to my opinion, such a reason is to be foimd in the admix- 
ture of a minute qui^titity of unchani^ed cerm^plasm with some of their 
iitieiei. 

In Sach's excellent lectures on the physiology of plants, we read on 
page 733 — "In the true moftses almost any cell of the roots, leaves and 
s[tocrt*axc», And even of tlie iimnalure spOTOgonium^ may grow out under 
favourable conditions, Income rooted, form new sJtoots. and give rise to 
an independent h\'tn^ plant." Since such plants produce gentHCelljt at 
a later period^ we have here a case which requires the assumption that 
all or nearly all cells mu^ contain germ-plasm. 

TTic iheori' of tlic continuity of the germ-plasm seems I0 me to be 
still le«i di^rovrfl or even rendered improbable by the fads of the 
altcmalioii of general tor v Tf thegcnr-plasm may pa^s on frotn the egff 
into ccftain tiomailc cells of an individuaJ, and if it can be furtbi-T trans- 
mitted alon^ certain Itncf. there is no difBciihy In supposing that it may 
be transmitted throuRh a second, third, or tlirouf;h any number of indi- 
viduals produced from the former by btiddin;^. In fact, in the l^Iydroids, 
on whidi my theory of the cominuity of the ^crm-plasm has been chiefly 
based, alternation of gejieraiioR^ is the most important means of propa- 
galion. 



H. TllR SiCNIFICASCK OF THE Pol-^R OoDtES 

We have already seen that the specific nature o( a cell depends upon 
the molecular structure of its nucleus i and it follows from this coiKlu- 
bion that my theory is furtlier, and as ! believe strongly, supported, by 
the phcnomaion of the expulsion of polar bodies, which has remabed 
inc3^ilicabte for so long a time. 
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For If the specific molectilar structure of ai wll-lwdy is cauv*l ami 
^€nnii>cd by the strucmrc of the nucleoplasm, every kind of cell which 
Is hi&tologicailJx diffcrcntuted munt have a specific nuctcopbsm. But 
the cgg-ccU of niC6t animals, at any rate during the period of grxjwth, is 
by no means an indifferent cell of the mo<st primitive type. At MJch a 
period its cell-body ha» to perfonn quite peculur atid specific functions ; 
it has to secrete nutritive substances of a certain chemical nature and 
physical cor^titution, and lo store up this food matcrbl in such a manner 
that it may be at the disposal of the embryo during its development. In 
moftt case« the egsf*c^ also forms membrane* which are often charac- 
tcrtstic of particular spceits of animaU. The growing cgg-ccll is there- 
fore hiMolpginlly differentia led : and in ihis respect resembles a somaltc 
cdl. It may perhaps Ijc compared to a gland-ccll, which does not expel 
its secretion, but deposits it within its own nibstance. To perform such 
specific frnictions it requires a specific cell*body, and the latter depends 
upon a specific nucleus. It therefore follows that tlie g^x^wiii^' eg^-ccll 
must possess nucleoplasm of specific molecular structure, which directs 
the above mentioned secretory functions of the celL The nudeophsm 
of histologically differentiated cells may he called histogmettc nucleo- 
plasm, and the growing egg-celf must contain Midi a substance, and even 
a certain specific niodification of it. This imcleoplasm cannot pof^ibly 
be thf same a> ttiat which, at a later jienotl, cauMrs ciiihr^tKiTC develop- 
ment. Such development can only be produced by tnw germ^pla^m of 
immensely complex constitution, such as I Ilint preriotisly attempted to 
describe^ It therefore follows tiiat the nucleus of the cgg-ctH contains 
two kind of nitelcoplaim ^-^germ-plami and a peculiar modification of 
histogenetic nndeoplasm. whidi may be called ovoeenetic nuckoplasm. 
Tills luhatance must greatly preponderate in the >'oiing egg-cell for, as 
we have already seen, it controls the growth of the latter, T1>e f*emi- 
plasm, on the other hand, can only be present in minute quantity at firrt, 
but it mnst undergo cotuidcrablc increaK during the grovrth uf tlie cell. 
But in order ilut the germ-plasm may conirol the cell-body, or, in other 
wonlF, in onter that embryonic development may begin, the still pre- 
ponderating ovogeoetic nucleoplasm must be removed from the cdl. 
This removal takes place in the same manner as that in which differing 
nuclear substances are separated during the ontogeny of tfie embr><o: 
vii,, by nuclear dtrblon* leading to cell-division. The expulsion of the 
polar bodies is nothing more than the removal of oirogenetic nudeo- 
pfaudk frum the cgg-ccIL Tluit the ovigenetic nucleoplasm continues to 
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fi^rcaily preponderate in the nucleus up to the very Ust. may be concluded 
from the fact that tiA^ euccessive divbions of the Utter and the expul- 
sion of two polar bodies appear to be the nile. If in ihti way a unall 
pan of the ecU-body U expelled from the egg, the extrunion must in all 
pfobatnlity be coii&idered as an inevitable loss, witlioiit wbidi the 
removal of the ovogenetic neucloplaum cannot be eflfcctr<l. 

ni- On thb Naturr of Parthknocknesis 

It in well known lliat the fonnation of polar bodies has been repeat- 
edly connected with the sexuality of geniKells, and chat it has been 
employed to explain the phenomena of parthenogenesis. 1 may novr 
perhaps ht allowed to develop the views as to the natiu-e of partheno- 
genesis at which I have arrived under the influence of my explanation 
of polar bodice. 

The theory of parthenogenesis adopted by Minot and Balfour Is 
distingui^cd by its simplicity and clearness, among all other tnterpre- 
tations which had been hitherto offered. Indeed, their explanation fol- 
lows naturally and almost as a matter of course, if the assumption made 
by these observers be correct, that the polar body is the male part of the 
hennaphroditc cgg*ccll. An egg which has lost its male part cannot 
de\Tlop into an embf70 until it has received a new male part in fertifiza- 
tion. On ihe crtber hand, an egg which doe* not expe! its male part may 
develop without fertilixation, and thus we arc led to the obv»ous con- 
cluJQon tliat partheitogcnr^t? is iMtKil u|>on the non-exput»Uiti of poUr 
bodies. Balfour distinctly states ''thai the functicm of fonning polar 
cclli has been acquired by tl»c ovum for the express purpose of prevent- 
ing parthenogenesis." 

It is obvious that t cannot share this opinion, for t rei^anl the 
expulsion of polar bodies as merely the removal of the ovogenctic 
nurleoplaim, cm which depenrM the development of the specifie histo- 
logical stnidure of the egg-eell. I mu«t assume that the phenomeiia of 
maturation in tlic partliaiogcnetic egg and in the sexual egg anc pre- 
etaely identical, ami that in both, the ovogenciic nuclc^>U3m must in 
Kvme way be removed l)efore embryonic development can begin. 

Unfoftunaicly the actual proof of this assttrrption ts not to com- 
plete as might be desired. In the first place, we are as yet tincertain 
vlKthcr polar bodies are or are not expelled by partbcnogcnetic eggs; 
for in no single instance has such expulsion been established beyond 
doubt It is true lliat this deficiency does fKri afford any support to the 
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expltruitioo of Mmot snil Balfour, for in oil cues m which poUr bodi» 
hftvc iKt been fouDtl in parUienogcnetk cg^, ihcsc »iructurea aic also 
atoent frotn the eggs which require ferltlizatkm in the same speeiet^ 
But althougli ttie expulsion of polar Uxlics in panhenogenesi^ has not 
ytt been proved lo occur, we must assume ii to be neatly certain thai 
ihe phenomena of maluralion, whether connected or unconnected wih 
the expulsion of polar bodies, are the same m the egg^ which develop 
parthenogenetical1> and in those whtdi are capable of fertLlixation, in 
one and the same species. This conclusion depends, abo%« all, upon the 
phenomena of reproduction in hecs, in which, as a matter of fact, the 
uanc egg may be fertitixed or may develop parthenogcnetically, as I 
Shalt have occasion to describe in greater detail at a lalcr period. 

Hence when we see tliat the eggs of many ammals are capable of de- 
veloping without fertilization, while in other animals such development 
is impossible, the difference between the two kmdi of eggs must rest 
upon something more than the mode of transformation of the nuclciis of 
the genn-cell into the first segmentation niKleus. Tl^ere are, indeed, facts 
which distinctly point to the conclusion that the difference is based upon 
qiumtitative and not qualitative relations. A brge number of iosecis are 
exceptionally reproduced by the parlbenogcoctic method^ f. ^,, in 
Lcpidoptera. Suclt development tloes not take place iu all the ^gs laid 
by an unfertilised female, hut only in part, and generally a small frac- 
tion of the whole, while the rest die. But among the latter there are 
some which enter upon embryonic developmenl without being able to 
eompleie it^ and the stage at which development may cease also varies. 
It is also known that the eggs of hieher animals may pass through the 
first stages of segmentation without having been feniliied. This was 
iJiown lo be ihe ea«e in ihe egg of the fro;; by Leuckart, in that of the 
fowl by Oellftcher, and even in the egg of mammals by Hcnien. 

Hence in such cues it is not the impube to developfncnt, but the 
power to complete it, which is abwmt. We know thai force is always 
bound up with matter, and it seem* to me that such insiances arc best 
exphined by the supposition that too small an amount of that form of 
matter is present, which, by its controlling agency, elTects the building 
tip of the embryo by the lransformatx)n of mere nutritive material. This 
f^ubstarce is the germ-plasm of the segmentation nucleus, and [ have 
assumed abo\'e that il is altered tn the course of ontogeny by changes 
which arise from within, so that when ^uflicient nounihmcnt i& afforded 
by the cell-body, each succeeding stage necessarily results from the pre- 
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ceding^ one, I tw!i«vc that ch^ges arise in the conetitaticci o£ the 
iiudcopUum at cadi ccII-diTiaton whkh lako place daring the building 
up of the cmbrjo, changes wlilch either correspond qt dtfTcr in the two 
halves of each nadeu^. If, for the present, we iiErglcct the mirute 
amount of uochatmicd germ-pla,sni which is reserved for the fonnation 
of Ihc gemKclls, it is dear thai a great many different stage* ra the 
dcvdopment of somatic niKlcoplasm are thus formed, which may he 
deDOminalcd bs stages t. 2. 3. 4. etc. up 10 n. In each of tlKse stages 
ih^ cell* differ mrT** a* developmcfit proceeds, ard as the number by 
M'hkh the stage is denominated becomes higlier. Thus, for instance, the 
two first segrnertation sphcrci would repreAetit the ttntK slAgc of K>outic 
nudcopUnn, a ^tage which may be considered a*> but btiglilly different 
in Its molecular structure from t!te nucleoplasm of the segmentaiian 
micJcus; the first four segmentation spheres wotild represent the second 
stage ; the succeeding eight spheres the third, and so on. It is clear that 
at each successive stage the molecular structure of the nucleoplasm 
mtist be further renwed from that of the genr-pIaMn, and tl-^t, at the 
same time, the cells of each successive stage must also diverge nxire 
\fidely among themielves in tlie molecular stnidure of their nucleo- 
plasm. Early in development each ee!t must pofi£css its own peculiar 
nucleoplasm, for the further course of development is peculiar to each 
ceU. It ts oaly tn the later stages that equivalent or nearly equivalent 
cells are formed in targe numbers, cells in which we must also suppose 
the existence of equivalent nucleoplasm. 

If we may assume that a certain amount of genn-plasm must be 
contained in the segmentation nucleus in order to compileic the whole 
process of the ontogenetic differentiation of this substance: if we may 
further assume that the quantity of genn-plann in the segmentation 
nucleus varies in different cases: then we should be able to understand 
why one egg can only de^'elop after fertilixaiton, while another can 
begin its development WTihout ferti ligation, but cannot finish it, and why 
a third is c%'en able to complete its development. Wc should aUo uncler- 
Mand why one egg only parses through the first stages of segmentation 
and is then arretted, while another reaches a few more stagea in 
a<lvance, and a third develops so far that the embryo is nearly com^ 
pletcly formed. The«e differences would depend upon the ixxtent to 
which the gcnn-plasm, orighially present Ln the egg, was sufficient for 
the devdopmcnl of the latter; devckipment wiH be arrested as soon as 
ihe nuckoplasm is no longer capable of producing tlie succeeding stage* 
and ts thus unable to enter upon ttic following Duc3car divIalocL 
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From a pen^ral point of view such a lli«cr>' would cxpUln many 
diffioiltics* ao3 it would render possible an cxpUnvtion of the phylctic 
origin of panhmogcncsls, and sn adequate undcrst&nding of the siraage 
and often apparcntty abrupt and arbitrtiry manner of its occurrence. In 
my works on Daphnidae I have already laid especial stress upon the 
proposition tbat parthcnof^e^s m insects and Crtisxacta certainly can- 
not be an ancestral condition wliich has been transmitted by heredity, 
but that it has been derived from a sexual condition. In what ccher way 
can wr rxplatn the fact that parthntogenerift t% prefsent m certain species 
or genera, but absent in others c!oseIy allied to them; or tile fact that 
males arc entirely wanting in npccics of which the lemaks possess a 
complete apparatus for fcnilizaiion 7 I will not repeat at] the argu- 
TDcnts with which I attempted to support thU conclusioa Such a con* 
elusion may be almost certainly accepted for the Daphntdae, because 
parthenogenesis does not occur in their still H^'in^ ancestors, the Pfiyl- 
lopods, and especially the Estheridae. hi Da;>h[iidae the cause and 
object of the phyletic development of parthcnc [genesis may be traced 
more clearly than in any other group of animala. In Daphnidae wr ran 
accept the conclusion with greater eertaifity than in all other groups, 
except perhaps the AphidaCt that pnrthencf^ne^is ts extremely advan- 
tageous to species in certain conditions of life; and that U has only been 
adopted ^vhen, and as far as, it has been beneficial; and funher, that at 
least in this grotip parthenogenesis became possible and was adopted in 
each species as socn as it became useful. Such a resiih can be easily 
understood if it is only the presence of more or Ic^ perm-pUii«n which 
decides whether an tgg is or is not capable of development without 
frtliliiation- 

If we now examine the foundations of this hypothesis we shall find 
that we may at once accept one of its assumptions, v^z^ that fluctuations 
occur in the qtuntity of gcmi-plasm in the se^ncntation nucleus; for 
there can never be absolute ctiuality in any sbigle pan of different tndi- 
Tiduals. As soon therefore as these tlnctoations become so great that 
parthenogenesis is proifuccd. it may become, by il>e operation of natural 
selection, the chief mode of reproduction of the species or erf ccrtam 
generations of the sptcies. In order to place this theor)' upon a £rm 
basis, we hare simply to decide whether the ijuantity of germ-plasm 
contained in the segmentation nucleus is the factor which determines 
devdopmcot; although for the prc^^ent it will be suflicieTtt if wc can 
render this view to some extent probable, and show that it is not m con- 
tiBdictiofi with established facts. 
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Al first light thi* h>poth«i« seems to aicotintcr serious (liffiailtics. 
It will be objected ihal neither iftc beginning nor the end of embryonic 
i!«-f!oi>9nrnl can possibly depend upon the quantity of nudeopUsm in 
the segment Ation nucleus, finc<: the amount may be continually increased 
by growth; for it is well known tliat during cmbryunic (Ievc1oj>ti)cnt the 
nuclear svbsunce increasea with astonishing rapidity. By an approx- 
imate calculation I found Hut in the e^ of a Cynipst the quantity of 
nuclear substance present at the time when the blastoderm was about to 
be formed, and when there were twenly-*ix nuclei, wa« even then seven 
times as great as the quantity which had been contained in tlie seg- 
mentation nucleus. How then can we imagine thai embr>'cmic develop- 
ment would ever h^ arrested from want of nuclear substance, and d 
xadtx ddiciency really acted as an arresting force, how then could devel- 
cpuKtit be^ at all? We might suppose that wlien germ-plaam is pires- 
ent in sufBcirnt quantity to stnrt segmentation, it must also t)e sufHcient 
10 complete the development ; for it grows continuously, and must pre- 
sumably always po»es3 a pouter equal to that which it possessed at the 
l)eginning, and which was just sufficient to start the process of seg- 
mentation. If al each ontogenetic stage tlie qtiantity of nucleoplasm is 
just sufficient to produce the following stage, we might well imagine 
that the whole ontogeny would nece«arily be completed. 

The flaw in this argument lies in the erroneous ataumptton that the 
growth of nuclear substance is, when the i|ua1ity of the nucleus and the 
conditions of nutrition arc equal, unlimited and uncontrolled. The 
jntcnsitT of growth must depend upon the quantity of nuclear substance 
with whidi growth and the phenomena of segmentation commenced. 
There must be an optimum quantity of nucleoplasm with which the 
growth of ilvt nucleus proceeds most favourably and rapidly, and thi% 
optimum will be represented in the normal size of the segmentation 
nttclruK. Suc4t a sixe is just suf5cient to produce, in a certain time and 
ttnder certain external conditiovis, the nuclear substance neceni^ary for 
the ciinMructioa of the cnibryo, and Co start the long scries of cetl- 
divisionsv Wlien (he scgmentaticn nucleus is smaller, tnit large enough 
to enter upon segmentation, the nuclei of the two l^rst emlHTontc ceils 
will fall rather nxn-e below the normal size, because the growth of the 
segmentation nucleus, during and after division will be less rapid on 
account of its unusuall;r smalt size. The succeeding gcnentlons of 
mielei will depart more and more from ttic normal site in each respective 
ttage, because ihey do not pass into a refting stage during cmbc^^mk 
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development, but divide again imriKdiately after iheir formation, Heiwe 
DQcEcftf growth wouI<l become le» vigorous as the nuclei fell n>orc and 
won: txtou- iXxi: opiiiiium size, and at la^t a moment wi>uld arrive when 
they would be unable to divide, or would be at leait unable to control 
the cell-body in such a manner as to lead to its division. 

The first event of iinporlance for cmbr>"onic devclopincnt is the 
nuturation of the e^, t r., the tran» formation of the ntKleus of the 
genn<(11 tnto a nuclear spimJIe and the removal of the otogenetic 
nucleoplasm by th^ ft<paration of polar hrKlirit, or by some analngous 
process. There must be some cause for this separation, and I have 
Already tried to show that it ttmy Ik in the qnantitAttvc retattona which 
obtaJQ bcftween tite t^o Icinds of nucleoplasm contained in the ulicIcus 
of the eg^. I have suggested that ilie genn-plasiii. at first sn^all in 
quantity, undergoes a gradual increase, so that it can finally oppose the 
ovogenetic nucleopUsm, I will not further elaborate this suggestion, 
for the awrcrtamed facts are imnfficienl for the purpose* Bnl ihe 
appearances witnessed in nuclear division indicate that there arc oppo^- 
ir.g forces, and fhat nnch a contei:t i*. thr molivr rausr of ilivi^KHi: and 
Roux may be right in referring the opposition to electrical forces. How- 
ever this may be, it i* perfectly certjiin thai the development of this 
opposition is iKtsctl upon internal conditions ari&ing during growth in 
the nucletis itself. The quantity of nuclear thread cannot by Itself 
detemime whether the nttckus can or cannot enter upon division : if so. 
it would be impossible for two divisions to follow each other in rapid 
succession, as ii actually the case in the separation of the tu'O polar 
bodies, and also in their subsequent division. In addition to the effects 
of quantity, the internal conditions of the nucleas must also piny an 
important part in thr*e phenomena. Quantity alono docs not neces- 
sarily produce nuclear division* or the nucletis of the egg would di>idc 
long before maturation iii complete, for it contains much more nucleo- 
plasm than the female pfontKletis, which remains In the egg after the 
expulsion of the polar bodies, and which i» in most cases incapable of 
further division. But the fact that segmentation begins immediately 
after the conjugation of male and fetiulc pronuclei, also shows that 
quantity is an essential requisite. The effect of fertilization has been 
represented as analogous to that of the spark which kindles thr gun- 
powder In the latter cose jui explosion en«iies> in the fonner sef<;men- 
tation begins. Even now many antlioritics are inclined to refer the polar 
repulsion manifested in the nuclear division whicii imtnediately follows 
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fertilization^ to llw antajjonism between male and fcn^alc cltments. But. 
according: to tlic imporUnt discovcne-t of Flemming and van Bentden. 
the pobr rq>ulsioci in each nuclear division b not bised en the antAg- 
oni&m between male and fanalc loops, bul depends upon the aniaj-onisoi 
;iiLd mutual reiiuhion between the two halves of the same Itxjp, Tltc 
loops of tlw father and those of the mother remain together and divide 
together throughout the whole onlogcoy, 

\Miat ean tie the explanation of the fact that nuclear division fol- 
bw£ immediately after fertilixation, but that without fcniltratton it does 
not occur in mofit cases? There is only one possible explanation, vii., 
the fact thai tlw quantity of the nucleus has be^n suddenly doubled, as 
the result of conjugation- The dtflFerencc between the male and female 
pronuclei cannot acrrc aa an explanation, even ihougb llie nature of thia 
difference is entirely unknown, because polar repulsion \s not developed 
between ihe male and female hah-es of the nucleus, but within eadi 
male and each female half. We arc thus forced to conchidc that increase 
in the quantity of the nucleus affords an impulse for diviMon, the dis- 
pofution tou'ards it being already present. It scents to me that this view 
itoes not encounter any iheoretiol difficulties, and that it is an entirely 
feasible hypothest<i to stippo^rc that, besides the internal comtitinns of 
the nucleuft, its qtunittative relation to the eell-bcnly must be taken into 
especial account ft is imaginable, or perhaps even probable, that the 
uucteus i^lcr?( u|>un divisicai ^it mxjd as its idioplasm has attained a cer- 
tain strength, quite apart from the supposition ihat certain tntcn',a1 con*- 
ditkms are ncceiL»ary for this encL As above stated, such conditions 
may be prcscm, but division may not occur because the right quanti- 
tative relation between nucleus and cell-body, or between the different 
kinds of nuclear idioplasm has not been established. I imagine that 
stich a quantitative rl^ciency exists in an egt; which, after die expulsion 
of the ovogenef ic nucleoplasm in tbr pobr bm1ie«, requires frrrlliratiosi 
in order to begin scf^meniation. Tlic fact that the poLir bodies wer» 
expelled proves that lite quantity of the nucleus was sutTiCLcnt to cause 
division, while afient^aids it was no longer sui!ic>cnt to produce »ucli a 
rcstUt. 

This auggdrtion will t>e made still dearer by an example. In 
Asc<ms wifgaS^cephaia the niKlear aubalaiKC of the female pronitcleus 
fonns two k»pi. and tlie male promicleus does tbc same ; hcnec tt>e seg- 
mentation nueteui contains four loops, and this is also the cise with ibe 
first s^rocntation spheres. If we suppose that in embryonic develop- 
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mcnt the first nnckar division requires such an arrvDttnt of nuclear sub- 
stance a,s is nece^ary for tlic fonnation of four loop6,>-^it follows that 
2n c^e* which can only form two or Oirec loops from its nuclear reticu- 
lum, would iioi be able to develofi partltenogCTietically, aii<1 *hal nnt even 
the 6rst division would take place. If we further suppo^ that, while 
four loopt xjv sufficient to stmrt nudeiU' divUioti, these loops must be of 
a certain size and quantity m order to complete the wliole ontogeny (in 
a certain species), it follows tliat c^s posse»»iing a relieuliiin which 
contains barely enough nuclear substance to divide into four seginentSt 
would be able to produce the first division and perhaps al^o the second 
and third, or sonte later division, hut that at a certain point during 
ontogeny, the nuclear substance would become insufficient, and dtvcl- 
opment would he arrested. Thi* will occur in eg^js which enter i:pon 
development without fertilisation, bat are arrested before its completion. 
One might compare this retardation leading to the final arrest of dcvcl" 
opmcnt, to a railway train which is intended to meet a number of otiicr 
ttains at various junctions, and which can only travel slowly because 
of some defect in the engine. It will be a little behind time at the first 
junction, but it may jtis* catch the train, and ic may abo catch the 
accond or even the third ; but it ^nll be later at each successive junction, 
and will finally arrive too late for a certain train : and after that it will 
miss all the trains at the rctiiaining junctions. The nuclear substance 
grows continuously during development, but the rate at which !t in- 
creases depends i:pon the nuiritivc eonditicns togciHcr with its initial 
quantity. The nutritive citanges ^luring the devclopfncnt of an egg 
depend upon the f^uantity of the cell-body wlikh was present at the out- 
set, and which cannot be iiKrcascd, If the quantity of the nuclear sul>* 
stance is rather too small at lUi: iKgtnntng, it wi'J become more and more 
tnsuffideal in succeeding stages, as its growth becomes kss rigorous, 
and differs more from the stancbrd it would have reached if the original 
quantity had been nonnal. Gmscquently it will gradually fall more and 
mere Hltort of thr nontial quantity, Itlce tlie tram which arrives later 
and later at each successive jnnction, because ks engine, allltough with 
the full pressure cf steam. Is unable to attain the normal speed. 

It wtl^c objected that four loops cannot be necessary for lUicTear 
division in ^caris, since such division takes place in llie formation 
of the polar bodies* resulting in the appearance of the female prontKkus 
with only two loops. Btit this fact only shov^'S that the quantity of 
nuclear substance necessary for the formation of four loops is ooc necta- 
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sary for all nuclear divisions; it does not dirprov^ the a^iumption that 
inich a quantity is required for the division of the ic^mcntation nucleus. 
In addition io these considerations we must nc4 leave the substance of 
the celi-body altogiether out of account, for. althotigh it is not the bcarrr 
of the tendencies of heredity, il must be ncc**sary for eveiy change 
un^Icrgonc by the nucleus, and il surely alM> po^^csscs the power oC 
influencing^ changes to a large cxtcnl. There must be soinc veason for 
ihe fact ihal in all animal ^gs with which we are acquainted, the 
tmeleus moves to the surface of Uic cf*]? at the time of maturation, and 
there passes through its well known transformation. It \» obvious that 
it is there subjected to different influences from those which would have 
acted upon it iti the center of the cclNbody. and it tit clear that such an 
unequal cd]*dtvision as lakes place tn the separarion of the polar bodies 
could not occur if the nucleus rcmatncd in the center of the cgg- 

This explanation of (he necessity for fcrtiliz^iion docs no* e?cclnde 
the possibility tlia:, under certain circunrstanccs, the sabsiaiKc of tlic 
^[g-nucleits may be larger, so that it is capable of formins four loops. 
Eggs which thus possess suflkient nucleoplasm, viz.. germ-plasm, for 
die fomiation of the requisite four loops of nonnal sire (namely, of the 
si^c which would have been produced by fertilization), can and must 
develop b>' the parthcnogenetic method- 

Of coiirte th<* a«nmplinn tbat four loopi^ miirt be fomrd his only 
beeo made for the sake of illustration. Wc do nM yet know whether 
there arc alway.t exactly four loops in the segmentation nucleus. I may 
add that, although itie details by which these consideratkns are illus- 
trated are based on arliilrary assuinplk)r», the fundamental view that 
the dcvck>pmcnt of the egjj depends, ceteris pcribus, upon the quantity 
of miclear subsiance, is certainly right, aod follows as a necessary' con* 
elusion from the ascertained facts. It is not unlikely that such a view 
may receive direct proof in the results of future investigations. Such 
pmof migltt. for instance, be forthcoming if we were to ascertain, in the 
same <peci«> the number of loopi; preucnt in the segmentation nucleus 
of ferliliiatbn, as compared with those present In tlie segmeniatJon 
nucleus of |urtheno(;encsis. 

The reproductive process in bees will perhaps be used as an argu- 
ment agains! my theory. In these insects the same egg will develop 
into a female or male ladivtdtul, according as fertilizaiioD lias or has 
not taken place, respectively. Hence one and the same egg is capable 
of fertilization, and also of panltenogenetie de\*e1opment. if Ef ft does 
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fwt receive a spermatozoon- It U in the power of the quecn-bce to pro- 
duce male or female individuals: by ati act of will ^e decideft wbeiher 
the cg^ ihe is laying is to be fcrtitixcd or unfertilized- She "knows 
beforehand** whether an egg will develop inio a male or a female ani- 
mal, and deposits the latter kind in the cells of queens and workers, tlie 
former in the celb of droiKS. It has been shown by the discoveries of 
Lenckart and voii Siebold that all the eggft are capable of developing 
into nule individaah, and that they arc only transformed into "female 
^gg$>" by fcTtilizatton. This fact ^eems to be iT>compat:ble with my 
theory as to the eause of parthenogenesis, for if the same egg. po»ie5sinff 
exactly the «ame eontcnts, and above al) the same si^mentation nocknts. 
may develop sexually or pailhciioccneticany, il appears that the power 
of parthcnogcnetic development must depend on lomc factor other dian 
she quantity of germ-plasm. 

Although this appears to be the case, 1 bc1ie%'e that my iheor)- en- 
counters no real difficult)'. I have no doubt whatever that the same egg 
may develop with or without fertilization. From a cireful study of the 
numerous excellent investi(;:ations upon this point which have been con- 
ducted in a particularly striking manner by Be&sels (in addition lo the 
observers qwotefl abftve), 1 have come to tht conclusion that the fact is 
abec^uiely ccrtain> It mtii4 be candidly n<1mitted chat the same egg will 
develop into a drone when not fertilised, or into a worker or qticco 
when fcniliicd One of Be»*«lM' experiments is niilicient lo prove ttiis 
assertion. He cut olT the wings of a yotmg queen and thus; rendered her 
incapable of taking "the miptial flight/' He then observed that all the 
eggs which she laid developed into male individuals. This experiment 
was made in order to prove that drones are produced by unfertilized 
eggs: but it also proves that the assertion mentioned above is correct, 
for the eggs whidi ripen first and are therefore first laid, u'Oiild have 
been fertilized had the queen been impregm^t^- The suppotition that, 
at certain times, the qneeti produces eggs requiring fertilization, while 
at otiicr tintcs her egg* devck)p parthcnogenctically, is quite cxcludetl 
by this experiment; for k follows from it tliai tlw ^gs must all be of 
precisely the same kind, and that there is do difference between l!ic tggs 
which require fertihxation and those which do n«< 

But docs it therefore folbw thai the quantity of germ-plasm in the 
scemcnEation nudeiu is not llie factor whidi determines the beginning 
of emhr}yjtiic ilevetopment? I believe not- It can be very well bnag- 
bcd that the nucleus of Uk c^, tuving expelled the ovogtneiic nucko- 
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phsm, tna^r be incrcascfl to die sue requbite for the s^mcnUtioo 
nndcuft ui one of t^iro way5 : cither by coDJugation with a apGnn-nudcuTi, 
or b; simply growing to double iis size. There is nothing improbable 
in tlits latter assuntptkm, atKl one is even inclined to inquire why such 
growth docs not take place tn all unfertilized eggs^ The Inic ajtswer to 
this qticstion must be that nature pursues the sexual mctliod of repro- 
duction, 2iid tliat the only way in wliieh the ^neral occurrence of par- 
thenogenesis could be prevented was by the production of ejrgs which 
remained cterile unless they were feiiiliifed. This wa« effected by a 
loss of the capability of growth on the part of the cg^-nucleus after It 
had cx|jelltd the ovogcncltc nuclcopli^nu 

Tlie case of the bee proves in a very striking manner that the dif- 
ference between eggs whidi require fertilisation, and those which do 
not, is not produced until after the maturation of the egg and the 
rcnK>vaI of tlie ovogenetic nticlecpbsm. The increa5e in the qtnntity 
of the germ-plasm cannot have taken place at any earlier period, or else 
the nucleus of the egj^ wotild alwa)*^ ftart embryonic development by 
itselfp and th<r egg would prohaUy be incapable of fertUi ration. For 
the relation between cgg-ntKlcus and s|>crm-micletis is obvioutly Ivucd 
upon the fact that each of them is insufficient by it»lfr and re<iuifcs 
completicm. If such c«>mpIetioii liad taken place at an early stage the 
egg*nucleus would cither cease to exercise any attractive force upon tlie 
sperm-niicletis, or else conjugation would be effected, as in Fors inter* 
eiling experiments upon fertilization by many Fpctmatoioa ; and, as ht 
these experiments, malformation of Ihe embryo would result In 
Daphnidac 1 believe I have shown that the summer eggs are not only 
developed panhenogenetteally. biit al*o that they arc never ferlilircd; 
and the explanation of this incapacity for fertilization may perhapt bo 
found in the fact that thetr sicgmentatioci nucleus is already formed. 

We may tlierefore conclude tbat^ in bcc&, the nucleus of the egg, 
formed duntig maturation, may either conjugate with the spam- 
nucleas, or else if no spcnnalozoon reaches the egg may, under the 
stimulus of internal cauw:*, grow to double its site, thus attMiing the 
dimensions of the segtnmt^ition nucleus- For our present purpose we 
may leave out of consideration the fact that in the btter case Ote tndi- 
vidt»1 produced is a male, and in the former case a female. 
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RosEST Koch was bom at Klausthal. Hanover, Gcrrmny. Dec* 
1 1, 1843, and gja<luatc(i from the Univrratiy of GoUingcn in 1866. He 
was ointstant surgeon to the Ccncnil Hoapital at Hamburg for a time 
and afterwards practiced nicdictnc at Langcrhagcn, Kaekwitz, and Wol* 
Icmidn, where he lived from 1872 to 1880. It w;is here that lie begati his 
researches tit baaerJology. Hb investigations on the aetiology of an- 
thrax, ptihliiihcd in 1876, and his important study of (he 3dk)logy of 
an(}irax published in 187S placed bacteriology on a scientific basis. In 
1880 Dr Koch went to Berlin to accept a position ai chief of the San- 
itary Institute of Berlin : Iierc he carried on his studies of the contc^ia 
of cotisumpiion and choters. Koch claims that each disease is caused 
by a specific micro-organism. In 188^ he announced hix diKovesy of the 
tubcrdc bacillus, hi order to reach his conclusions 1% invented new 
micFOiScopKral appliances, and i»ew nieiliodii of ruining specimens in 
order to nuke tliosc micn^organisms visible, thus making a very im- 
portant advance in micro<sioop>\ In 1883 Dr. Koch publislted a method 
of preventive inoculation against anthrax. In the san^- year the German 
Government sent him to Egypt and India to investigate cholera, where 
he discovered the cholera bacillus. On his relum to Germany in 1884 
he was generously rewarded by the Government. He weni to France ai; 
cholera commissioner early in 1885 and later was appointed Professor 
of the MedlcaJ Faculty of ihc University of Berlin, Director of the 
Prussijin 1V>jird of Health, and Diredur of tlie Hygienic Institute of 
Berlin. He published a paper on the prophylaxis of infectious dbeases 
in the army in 18S8. In 1890 he announced the dbcover>- of the bacillus 
of consumption. 

In 1896 he visited South Africa to study the cattle plague In igot 
Dr. Koch attended tlie British Cooin%ss on Tul)erculasis held in Lon- 
rton and presided ovi*r by l^rd lister, where be read an address on 
"The Combating of Tubereulosis in the Ltglit of the Experience Gained 
in the Successful Combating of Other Infectiotu Diseases." He pro-' 
duced what was held by^tlke Congress to be wlbfactory evidence that 
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human tubcrculofits was not transmSsMbIc to antmob; but th«re wu 
socnc hesitation in accepting his conclusion ihAt bovine tuberculosis could 
iiot be transfiiitted to ihc human subject by inf<xtc(l meat, milk, etc- 
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I am well aware that ttie inveni^lionit above de^riScff arc very 
imperfect It was necessary, in order to have time for thoM! pans of the 
investigation whtch yecfneil the most important and csential, to cmtl 
the examination of itiajiy organs, 5uch as tite brain, heart, retina, etc. 
whvch ought not to pass unnotkcd in re^earc'ics on infective diseases. 
For the same reason no record was kept of the temperature, altliongh 
this would tmdoubtedly have yielded most intereslinjr results. I have 
intentionally fefraine<l from entering imo detaili of morbid aniiomy. a) 
only the diolofO' interested me. and as I did not fee! qunlilwd to under- 
take a study of the morbid anatomy of traumaiic infective diseases. I 
tnuU tlierefore leave this part of tlie inveuigation to those who are 
better able to undertake it, 

Ncvcrttjeless I consider that the resuh* of tny researches are suffi- 
ciently definite to enable rae to deduce from them some well founded 

COOClUMOtlS. 

In this sunmary I sliall. howo'CT- confine myself to the most ob- 
vious conchtskms. It has indeed of hte become too common to draw 
the most sweepinf; conclusions as to infective diseases in general from 
the mGst unimportant observations on bacteria. I stmt! not foDow thb 
cus1i>m, although the material at my eovmnand would fvmish rich food 
for meditation. For the Icnger T siudy infective diseases tlie more am 
I convincetl that grnerali^ationst of new f^a? are Itcrc a mistakct and 
tliat every iiulividual infective disease or gioup of ckKtdy allied diseases 
must be invotigatcd for itself. 

As regards the arttfkial traumatic fnfective diseases ol)Aen'ed by 
me, the conditions which must be established licfore their parasttic na- 
ture can be proved, we completely fuUUled in the okit of the first five, 
but only partially in thai of the sixih. For the infection was prodaced 
by sudi small iimntttics of Huid (blood, serum, pus, etc,,) that the 
result cannat br attrilnited lo a merely chantcal poison. 

In the maleriats used for inoculation bacteria were without excep- 
tion present, and in each disease a different and well marked form oC 
organism could be demonstrated- 
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At th« sime time, the bo<Iie« of those animals which died of the 
&rtiiicial trawnatic infective diAcascA contained bacteria in such numbers 
that the symptoms and Ute death of tlic animals were suiTidcnlly ex* 
plained. Further, the bacterid found were identical with those which 
were present in t]ic fluid tised for inoculation, and a deiinite form of 
organisms corresponded in every instance to a distinct disease. 

These artificial traumatic infective diseases bear the neatest re* 
semlJance to human traumatic infeclive disease, both as regards ihdr 
origin from putrid £ubstanoes, their course, and the resuh of post- 
mortem examination. Further, in the first case, ju^t as In the IasI, the 
parasitic organisms could be only imperfectly dcnvousirated by the ear- 
her metliods of tnvcsiigation ; not till an improved method of proce<]ure 
was introdLiced was it possit>le toobtiin complete proof that they were 
piarasitic diseases. We are therefore justified in assuming that human 
traumatic infective diseases will in all probability be proved to be para- 
sitic when investigated b>' these improved methods. 

On the other hand, it follows from the fact tTiat a definite patho- 
genic bacterium, e. g., the septicaemic bacillus, cannot be inoculated on 
every variety of atiinul (a similar fact is also true with r^ard to the 
biollua anthracis) ; that the septicaemia of mice, rabbits, and nian are 
not tinder all circumstances produced by the same baaeria] form. It is 
of course possiWe thai one or other of tlie bacteric fonns found tn ani- 
mals abo play a part in such diseases in the human subject That, 
boiA*e%'eT, must be e^^pccially demonstrnted for each case,; a priori one 
need only expect that bacteria are present: as regards fonn, size and 
conditions of gronih, they may be similar, but not always the san>c 
«ven in wliat appear to be similar diseases in different animab. 

Besides ihe pathogenic bacteria already found in animals there are 
no doubt many otlicra. My experiments refer only to tliouc di3<ea>cs 
which ended fatally. Even tlieseare in all probability not exhausted In 
the six forms mentioned. Further experiments on nuny different $pc* 
eies of animals, with the most pulrid snbstances and with ever^* pos- 
sible modification in the method of application, will doubtless bring to 
liglu a number of other infective diseases, which will lead to further 
conclusions regarding infective diseases and pathogenic bacteria. 

Rut e\*en in Ihr «ma1t series of eTcporinienis which I was able to 
carr)' om. one fact was so prominent tliat 1 niiut regard ii as constant, 
anil, as it helps lo rriouvc ino^ of the obstacles to the admission of the 
existence of a ccntagjiun vivnm for traumatic infective diseases, [ look 
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on it 35 the most important result of my work. I refer to the differences 
^^-I1ich cxi«t beluevii pathc%;cnic bacirm and to the cotfistancy of llicir 
cli^ncters. A distinct tnctcric form cx>rrcs]>onds, as we have fteea, U> 
each disease, and thift fonn alwayfi remains die samf, however often tlie 
disease is transmitted from one anima! to another. Further, when wc 
succeed in reproducing the same disease df novo by the injection of 
putrid substnncet, only the same bacteric form occurs whieh was 1)efore 
found to b« specific for t}ul (It»«a«e. 

Piirlhcr, the differences between Ihc^e bacteria arc as great as could 
be expected bclvrerti iKirticlex which lM>rihrT cii the iiivisibkv Wtlh re- 
gard to ihcsc differences, I refer not only to the size and Jorm of the 
tjacteria, but also to the conditions of their growth, which can be best 
recognized by observing their situation and grouping;. I therefore study 
not only the individual alone, but the whole group of bacteria, and 
wotiI<I, for example, coniider a micrococcus whkh in one species of 
animal occurred only in masses f i. e., in a ^oogtata form), as differait 
from anodicr which in the same variety of sLntma!, under the same con* 
ditioiis of life, was oaly met willi a» isolated bidivitluaU. Attention 
oiLisl aUo be paid to tlic ph)^iolo^c<d effect, of which t scarcely know 
a inore striking example than the case of the bfldlltis and the diain-lfke 
micrococcus growing toj^etlwr in the cdlular tisfuc of the car; the one 
passing into tlic Mood and penetrating into the while blood corpuscles^ 
(lie other flprea<ling out slowly into the ti!»ues in its vicinity and destroy- 
ing cvcrj'tbintr around about : or again, the case of the scpiicasmic and 
pyxniic micTxxoeci of ihe ruhbit in their different relation! to the Mood; 
or lastly, the bacilli only extending over the surface of tlie attra] car- 
tilage in the erysipctalous diaease, as contrasted with the badllos an* 
thrads, likewise inoculated on die rabbit's ear, but quickly passing into 
the blood. 

As, however, there corresponds to each of the diseases investigated 
a form of bacterium distinctly characteriied by its physiological action^ 
by its conditions of growth, size, and form, which, howe\-er often the 
disease be transmitted from one animal to another, always remains the 
fiame and never pac^e* over into another form, c. g., from Iho spherical 
lo ihc rod shaped, we must in il>c meantime regard these different forma 
of pathogenic bnctena as distinct and constant spedea. 

This is, however, an asscriion iliat wilt be mudi disputed by boc* 
anists, to whose special province this subject reaHy belongs* 

Anungst those l)otanbts who have written against the subdtvisaoa 
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of bacteria into species, is Niif^ell^ who S«y6, "I havt for ictx years ex- 
amined thousands of different forms of hactcrto, ^nd I hnvc not yet sceii 
any absolute necessity for dividing litem even faiiu iwo tltstitict species." 

Brcfcld also states ihat he can only admit the existence of specific 
forms justifying the fomuticn of distinct species when the whole his- 
tory of devdopmenl has been traced by cultivation from spore to spctfe 
in the most nutritive Ruids. 

Although Rrefcld's demand is undoubtedly theorelically correct, it 
cannot be made a sin^ qua non in every invntigaiion on |>atho^4^nic 
bactena. Wc should otherwise be compelled to ccas< oar investigations 
into the etiology of infective diseases till botanists have succeeded m 
finding out the diflferem species of baaeria by cultivation and develop* 
ment from spcrc to spore. It might then very caMly happen that tlic 
endless trouble of pure cultivation would be expended on some form of 
bacteriuni which would finally turn out to be scarcely worthy of atten- 
tioa. In practice only the opposite method can work. In the first place 
certain peculiarities of a particular form of bacterium different from 
those of other forms, and in the second pbce its constancy, compel tts 
to separate it from others less known and less interesting^, and pro- 
visionally to regard it as a species. And now, to verify this provisktnaJ 
supposition, the cultivation from spore to spore may be undertaken. 
If this succeeds under conditions which cut out all sources of fallacy, 
and of it fumislies a result corresponding to tliat cbt^uned by "ihe pre- 
vious observations, then tlic conclusions which were drawn from these 
obscn-atioru aiKl which led to its being ranked as a distinct species mmt 
lie reganled as valid. 

On this, which a* it t^m% to me i* the only correct practical method, 
1 take my stand, and, till tlie cultivation of bacteria from spore to spore 
shows that I am wrong, I Bhall look on pathogenic bacteria as consisting 
of different species. 

lo order, howc\-er, 10 show Ihat J do not stand alone in this view, I 
shall here mention the opinion of some botanists who have already come 
lo a similar ccndusion> 

Cohti states that, in spite of the fact tint many dispute the necessity 
of separating bacteria into gei>era or species, he must neverthrintt aft- 
here to the method as yet followed by him, and separate bacteria of a 
different form and fermenting power from each other, so long as com* 
pictc proof of thctr Identity is not given. 

From his ini^cstigatioos on the effects of different temperatures and 
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of dcsiccition on the development of bacterium temw. Eidam came to 
Ibc conclusion that difTerent fonn« of bacteria require different concli* 
lions of nutriment, and that iUty behave differently towards physical 
and chcmica] inHtienecs. He regards these facts as a further proof of 
the necessity of divi<lui)c or^aiuiuna into dis^UncL apeciex 

I shall bring forA^rd another reason to show the necessity of look- 
ing ofi the pathogenic bacteria which 1 have described as distinct species, 
I'hc greater: stre^, in investigations on bacteria, if^ justlj' laid on the 
so-called pure cultivations, in which only one definite fomi of bacterium 
iH presents This evidently arises from tbc view that if. in a fierica of 
cultivations, the same form of bacterium i& always obtained, a special 
Mgnificance must attach to this form: it must indeed be accepted as m 
coTUlaiit fomi, or in a word as a species. Can, then, a scries of pure 
cultivations be carried out without admixture of other baacria? It 
can in truth be done, but only under very limited conditions. Only such 
bacteria can be cultivated pure, with the aids at present at cotnmand, 
which can always be known to be pure, either by their stie and easily 
reco^izablc form, as the bacillus anthracis, or by the prodtKtion of a 
characteristic coloring matter as the pigment bacteria. When, during 
a s-L^ries of cnhivations, n stranfte specie* of barteria ha« hy chance go* 
in, OS may occasionally happen under any circumstancct), it will In the&e 
cases be at once observed, and the unsuccessful experiment will be 
tltrown out of the series wittiout the progress of the investigation bemg 
thereby necessarily inierfcred with. 

But the case is quite different whai attempts are nude to aary ottt 
cultivations of very small bacteria, which, perhaps, cannot be distln- 
guidied at all witliout staining ; how ace we then fo di&covcr the occur- 
rence of contamination? It is impossible to do so. and therefore all 
attempts at pure cultivation m apparatus, however skillfully planni!d 
and executed, mu^, as soon as small bacteria with but little characteris- 
tic appearances arc dealt with, be constdcrcd as mb;ect to ona^xiidabte 
sources of fallacy, and in themsdvcs inconclusive. 

lUit nevenheless a pure culiivation is pc)S4>ibte, even tn the ctse o( 
the bacteria which are smallest and most difficult to recognise. This* 
however, ts no( conducte<i tn cultivation apparatus, but in the animal 
body. &(y experiments denonsirate this, tn all Hie ca.ses of a distinct 
diacaue. e g., of septicemia oi mice, only the small bacilli were present* 
and no other form of bacterium wan ever found with it, ttnkss in tbc 
case where lliai causing the li^uc gangrene was intentionally inocubtol 
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at the i^me time. In fiurt, ther^ cxUts no better cultiration apparatus 
for pathogenic bacteria tlian the animal bodjr tt»eH. Only a very limited 
number of bacteria can grow in the body, and the penetration of orgfta- 
iinit inio it is so diASculE that the uninjured living body may be regarded 
as compleidy isolated vrtth respect to other fonns of bacteria than ihoac 
intentionally introduced. It is quite evident, frtxn a careful considera- 
tion ol the two diseases produced rn mice-^cpttcxmia and gangrene of 
the tissue — that I have succeeded in my experiments in obtaining; a pure 
cultivatinn. tn the putrefying blood, which wis the caii«^ of Ihcs^ two 
diseases, tlie mo«t diflferent forms of bacteria were present, and yet only 
two of thc9c foimd in the living mouse the conditions necessary' for Oieir 
existence. Alt the others died, aiul these two alone, a small bacil}u5 and 
a chain^Iike micrococcus, remained and grew. These could t>e trans- 
ferred from one animal to another as often as u-as desired, without suf- 
fering any alteration in their diaracteristic form, in iheiT specific physio* 
logical action and withoiit any other variety of bacteria at any time 
appearing. And funher, as I have demonstrated, it is quite in the power 
of ihe experimenter to separate these two forma of bacteria from each 
other. When the blood in which only the bactlU are present b uaed, 
lhe?ic alone are tTa>mniitcd« and theixeforth arc obtained quite p;tre; 
while on the other hand, when a field mouse is inoculated with t>ath 
forms of bacteria, the bacilli disappear, and the micrococcus can be 
then cultivated pure. Doubtless an attempt to unite these two forms 
again in the same animal by inoculation would have I>een successful. 
In short, one has it completely m one's ^jowct to cl:lti^•ate sex-eral vari- 
eties of Incterta together, tn separate them from each oTher. and eventu- 
ally to combine them again. Greater demar^s can hardly be made on a 
jmre cultivation, and I must therefore r<^fd the successive transmis- 
sion of artiikrial ^lfccti^T diseases as ilie best and surest method of pure 
cultivation. And it can further claim the same power of demonstrating 
the existence of spccihc forms of bacteria, as must be conceded to any 
faultless cultivation experiments. 

From the fact that the animal bofly is such an excellent apparatus 
for pure culti^-ation, and lliat, as we have seen, wlien tlie experiments 
are properly arranged and lufBd^^t optical aid« usod, only one speeiiic 
form of bacterium can be found In cadi distinct case of anilWtal trau- 
matic infective disease, we may now farther conclude Uiat when, in ex- 
amining a traumatic infective disease, several dilTcreni varieties of bac^ 
tcria arc found, as c g., chabs of small granules, rods, and long, oscil- 
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laling Ihieads — such as were seen lojrclhcr by Coze and Feltz m the 
artificial wpliacmia of rabWls—wc have to do cither with a cosnbtncd 
iTifeclive dise.ise, — iKit is, noi A pure nne,— oi , what in the caie citwl is 
tnorc probable, an inexact and inaccurate observation. \V1ica, there- 
fore, Kvera! species of bacteria occur together in any morbid process, 
before definite conclusions are drawn as to the rclaiions of the disease 
in question to the organisms, either proof musl be furnished that tbcy 
are all concerned in the morbid proccu, or an attempt mtiM bo made to 
isolate them and to obtam a true pure cultivation. Othen^'ise we cannoc 
avoid the objection that the cultivation was not pure, and tlicreforc not 
cooclusive. 1 shAll only briefly refer to a further necessary conftequence 
of the admisMon of the exigence of different specicfi of patiio^enic bac- 
teria* The number of \hc species of thc« bacteria is limited ; for, of the 
numerous diverge fomu prcsait En putrid fluids, €»e or but few can in 
the mo9t favorabte ca$e^ devctoi> in the animal body. Thoie which dis- 
appear are, for that species of animal at leant, not pathogenic bftctcna- 
If, however, as follows from the foregoing, there exist hurtful and 
harmless bacteria, experiments performed on animals with the latter, 
e. if., with baacrium tentto, prove absolutely nothinfc for or aicainst the 
behavior of the former — the pathogenic — forms. But almost all the 
txpcnmcnt» of th» nature have 1>ecn carried out with the first mixture 
of different species of bacteria which canw to hand without there bcin^ 
any certainty that pathc^cntc tncteria were in reality present in tlie 
mixture. It is therefore evident that none of these cxpcnmcnts can be 
regarded as furnishing cvidetKc of any value for or a^ain^t the parasitic 
nature of infective diwascs- 

In all my experiments, tiot only have the form and size of the bac- 
teria been constant, but the irreatest uniformitj in their actions on the 
animal organisms has been observed, though no increase of vimlence, as 
described by Coie and KcUx, Davatne, and others. This leads me to 
make some remarks on the supposed Uw of the increasing virulence of 
Tflood when transmittird through succemivc animals, di3CQ%-<crvd or cun- 
firmed by the inveMigators just named. 

The discovery of this law has as is well known, been received with 
great cnthtisiasm, and it has exdtcd no littk interest owing to its inti' 
mate bearing on the doctrine of natural selection (Anpassung and 
Vererbui^). Some investigators, who arc in other things very cxaa, 
have allowed themselves to be blinded by the seductive theory that the 
insigniikant action of a single putrefactive boctcnujn may, by cociiutucd 
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natural se1<^ctlCfl in passing from animal to animal, be iiKr«oMd in vim- 
lenoc till it becomes deadly though a drop of the infective licjuid be 
diluted in a quadrillion times. They have foanded tbereoti the iDOSt 
beautiful practical applications, not sospeaing that the bacteria in quo- 
tioa have never been certainly demonstrated. 

The original works of Coze and Feltz. as also that of Davsine, arc 
not at my disposal for reference: and I cannot therefore coter into a 
complete criticism of them. So far. however, as I can gather from the 
references accessible to me^ etpedilly from the <Ietailed notice* in 
Vtrchow and Hirch's "J^hncsbcricht," no complete proof that the viru- 
lence of acpticjcmic btood incrc»e» from generation to generation seems 
to have been furnished^ Apparently blood more and more diluted was 
injected, and astoniUmtent was felt when this always acted, tlie effect 
being then ascribed to its increasti^ virulence. But oontrolting experi- 
ments to ascertain whether the septtocmic blood were not already at 
virulent in the Kcond and third genemtions as in the twent>'-Gfth, do 
not seem to have been made. My experiments so far support and are in 
accordance with those of Coze, Feltx, and Davaine in that for the first 
infection of an animal relatively lar^ quantities of puirtd fluid ar« 
nccosary; but in the second gcncratiori, or at the latest in the ditrd, 
the ftill virulence was attained, and afterwards remained constanL 

Of my artihctal infectit'e diseases the Kpticxmia of the mouse has 
the greatest eorre^spondenoe with the artificial septicemia described by 
Davaine^ If we were to experiment witli this disease in the same nian* 
ner as Davaine experimented, we would, if no controlling experiments 
were emp!ny<^I, !tn*l tlw same mereasc in virtilence of the di!i<ease. It 
would only be necessary to use blood in slowly decreasing quanitics in 
order to obtain in this way any progressive increase of the virulence 
that might be desired. I, however, took from the second or ihJrd animal 
the smallest possible quantity of material for inoculation, and thus ar- 
rived more quickly at the greatest degree of virulence. Till, therefore^ 
I am assured that, in the septicaemia observed by Davaine, such con* 
trolling experiments were made. I can only lot*: on an increase in viru- 
lence as holding good for the earlier generations. In order to explain 
this we do not, however. re<|uiTie tn have recnnirsc to the magical wand 
of natural selection; a feasible explanation can be very naturally fur- 
nished. Let OS take again the sepciocmia of micCi as being the most 
nulaUc example. 

If two drops of putrefying blood be injected into such an animal 
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there is tatrocluced rot only a number of locally distinct species of bac- 
icrji, but abo a certain amount of disiolred ptitnd poison ( sepsin), not 
sufikient to produce a fatal effect, liut yet fvrtainly tiot wtlhutit infttiriiee 
on the health of the animal. Different factors muKC therefore be con* 
tiderc<] 35 afTecting the health of tlie animal. On the one hand there U 
Ibe dissolved pobon. on the other the different species of tBCtcna. of 
which, bonn-cr, perhaps only two, as in the example t>eforc,ii3, can 
multiply in the body of the inotue and tlierc exert a continuous noxious 
influcace. Only one of these two species can penetrate into the bluo(l« 
anil if the blood aknc be used for funher inoculations, only this one 
rariety will come victorious out of the battle for existence. The fur- 
ther development of the experiment depend:^ entirely on the quantity of 
tlie putrid poison, and on the relation of the two forms of bacteria to 
rach other in point of numbers* If one injects a large amount of septic 
poiw)n ajid a large tiuinber of iliat vaiiety of bacteria which Increases 
locally (in this case the chain*likc micrococci causing the gangrene of 
theliMUc),butonly a ver^- small number of the bacteria wbich piss into 
die blood (here tltc bacilli), tlie first animal experimented on will die, 
as a result of the prcpondcration influence of the first two factors before 
many bacilli can have ^ot into tlie hlood and multiplied there. Of tlie 
blood of this first antinal, containing* a« it does, proportionately ver>" few 
Hacilli, one-fifth to one-tenth of a drop must be inocubted in order to 
convey the disease with ccftaiiiiy. lu the i^ecoud animal. Iiowcver. only 
the hacillt ^c introduced, and thcie develop undisturbed in the blood. 
For Uie infection of die third aninul tlic smallest quantity of this blood 
which can produce an effect is then sufficient, and after this third gen- 
eration the virulence of the blood remains uniform. 

We RUy also [marine another case in whicli tlie increase of ttic 
virulence may go on through more than two generations wfthoot any 
m^ifieation resulting from natural selection and tranvmisiion from 
annnal to animal. This wcmld take place i: several species of bacteria 
capalile of pttSMi^ into the blood were introduced into tlic animal at ihc 
first iDjcciion. Lrt us suppose, for example, that In the same putrefy- 
ing blood which ser\-ed for llie foregoing expcrinxnt, the bacilli of an* 
ihrax were also present, (here would tlien be contained in the blood 
of the first animal not only the septicxmic bacillus^ but also badllui 
antbncis. and of each only a small number ; of the anthrax bacillus tlierc 
would be even fewer than of (he other, because tn mice they are depos- 
ited cliicfly in the ^kcn, lung», etc- i while in the blood of tl>c Iican tUc) 
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are, e\*en in the most favorable cases, only sparsely distributed. On 
ibc otlwr UnTidy lli<? anthrax bacilli have this advantage^ that, provided 
lbe>' be moculaicd in considerable numbers, tliey kilt even witlun twenty- 
hours, while the scptiocmic bacilli only destroy life after filly hours. 
In Uic blood of chc scomd animah therefore, both species of bacilli 
vrould be present in larger numbers l}ian in the first, although not ycf 
so niuTieTous as if cither organism bad been inoculated singly. Hence a 
lar^r quantity of blood h necessary to ensure tranmiission to a third 
animal. Perhaps this mii^t be tlie case even in the fourtli eeneralion, 
till Imally one or other variety of bacillus would atone be present in the 
blood injected. Probably Ihii would be Ihe itepticseinic bacillns. 

In this way the experiments of Cote, Felt*, and Darauic may admit 
of timpJe explanation and be brou^t into harniony with nty results. 



LOUIS PASTEUR 



Louts PASTEtTR WAS bom at Dvle, France, December 27, 1622. His 
Eaclici' wa:( a tanner. In 18^5 the family moved to ArtK}is, where Pas- 
teur was sent to college. Later he :ttte»ded Besan^n, where lie took his 
bachelor 5 degree, fic now went to the Ecolc Xormak to continue his 
studies in chemistry, and three years later he was appointed assistant 
professor there. Hts first important scientific work was done in sbow' 
ing the is>Tnni€try of molecules, but this is not the fiekl in which h* 
mafle his greatest rrpuiation. In iS/jj he took up thif qttefition of fer- 
mentation and showed that it is due lo Ihc growlli of bacteria — micro- 
soopic plants — and soon afterward proved the same faa to be the cau^c 
of putrefactkm. This immediately led 10 Lifter's conception of anti- 
septic surgery and dealt a faUl blow to the doctrine of spontaneous 
generation. 

In 1865 Pasteur discovered the bacillus which was the cause of 
the silkworm disease. 

Davaine Itad discovered the badlhis of anthrax in ififij. and Pas* 
teur look up the (^uesikni of inocuUtton on the theoretical pnnciple of 
smsU-pox vaccination. Af(cr passing the germs successively tlirough a 
number of animats, he tound that a few drops of btood from an infected 
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animal constituted a lymph which, if injected ^adually and b small 
enough quantities, would cause only a nukl attack of anthrax, Vihich 
would act as a preventive thereAOer. This is the great principlir of 
inoculatioii wilh which fcteiUi«tft are to-daj attempitn^ to combat th^ 
infecttotts diseases. Pastctir himdclf applied it witli f^rc^i succcn to the 
cure of hydn^obia tn 1880-1885. He found that the moculaiica acted 
as an almost certain preventive ei-en after patients were tHtten by a 
mad dog. 

He died September 28, 1895, 

The extractsi first (jiven below wll! (nve some idea of hh work on 
fermcntatton. His account of his work on hydrophobia follows later. 



ON FERMENTATION 

AVe maintain, adducing incontestable cxpermtental evidence in sup- 
port of ottr theory, that living, organized fenncnts spring only from 
similar organisms likewise endowed with life; and that tltc germs of 
these ferments exist in a ftate of suspension in the air, or on the cxte« 
rior surface of objects, M- Frcmy asserts that these femicnu arc 
formed by the iorcc of hemi-orgainsms acting on albuminona sub- 
stances, in contact with the air. We may put the matter more precisely 
by two examples : — 

Wutc u produced by a ferment, that b to say. by minute, vegetative 
cells which multiply by budding. According to us, the genus of tliesc 
cells abound in attumn on the surface of grapes and on the woody parts 
of their branches; and tl»c proofs which wc have given of this fact are 
as clear as anv evidence can be. According to M. Frcmy, the cells of 
ferment are produced by spontaneous generation, that is ;o say, by the 
trans forma Item of nitrogenntiK mhtlancf« eotilaine<1 in thejtiiee of the 
grape, as soon as tbit juice is broughc into contact with the air. 

Again, bk>od flows from a vcin^ it putrefies, and in a very sliort 
time swarms with l>acteria or virbios. According 10 us the gernn of 
these bacteria and viiiMos have been tntrodticed b>' panicles of dust 
floating in the air or derived from the surface of objects, possibly the 
body of the wounded animal, or the vesseb employed, or a variety of 
other objects. M. Frcmy, on tbe other haiKl, asscru ll'.at these bacteria 
or virbios are produced cpontaneoi»ly, because the albumin, and the 
fibrin of the blood ilicrosclves possess a semi -Of^anitat ion, which cause* 
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tficm, when in contact with the air» to change spontaneously Into these 
marvelouf !y active minute being*. 

Has M. Fremy given any proof of the truth of bis theory? By no 
manner of means ; he confines himself to asserting that things are as he 
says the>* art. He is constantly speakii^ of hemi-organism and its 
cffectc, but we clo not fin<I hi» aflftrmAltont supported by a single experi- 
mental proof. Th«"c ia, nevcrlhclcw, a very simple means of testing 
ttic truth of the tiKory of hcmi-organism ; and on thiA point M. Fi^niy 
and ourselves are quite at one. This means conslsis In taking a quan- 
tity of grape juice, wine, blood, etc.. from the very interior of ihc 
organs which contain those Ii<]uids, with the necessary precautions to 
avoid contact with the particles of dust in suspension in the air or 
spread over objects, Accordbg to the hypothesis of M, Fremy. these 
ItquifU must of necessity ferment in the prc«ncf^ of pure air. Accord- 
ing to us, the very opposite of this must be the case- Here, Ihm, is a 
crucial experiment of the ntost decisive kind for dctermiiung the merits 
of tlie rival theories, a criterion, moreover, whidi M, Fremy perfectly 
admits. In 1863. and again in 187a, wc published the earliest experi- 
ments that were made in accordance with this decisive method- The 
result was as follows: The grape juice did not ferment in vessels full 
of air, air deprived of its particles of dust-— that is to say, it did not 
produce any of the ferments of wine; the blood did no* putrefy— *hat 
is to say. tt yielded neither l>aoteria nor virbios; urine did not b«;ome 
anunonLacal — that is to say. it did not give rise to any organi^^m; m a 
word, the ortf^in of life manifested itself in 00 single inatance. 

The 1iefniK)rganisni h)-pothesis is. therefore, absolutely untenable, 
and we have no doubt that our learned friend will eventually declare as 
much before the Academy, since he has more X\pji once publicly 
expressed hi» readiness lo do so as soon as our demonstrations appear 
convineinff to htm. How can ho resist the evidence of such facts and 
proofs? Persistence in such a course can benefit nobody, l>ui it may 
depreciate the liiiniity of science in general esteem. It would i^ratify 
tu extremely to find the rigorous exactness of otir studies on this sub- 
ject acknowledged by M. Fremy. and regarded by that s:cnlleman with 
the same fa^-our bc^owed upon it everywhere abroad. It may be 
dotihted if there exists at the present day a single person beyond the 
Rliine wl»o believe* in the oortrcine** of Lirbig's theory, of which M, 
Fremy'* hemi -organism ts merely a variation. If M, Fremy tliW hesi- 
tate* to accept oiir dcn>onstTaUon»» the observations of Mr. Tyndall may 
effect his convct sion, 
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London, February i6. 1876. 
"Dear ^f r Pasteur ; 

"For tlic first time in the history of science, wc are justified in 
chenshing confidcntlr the hope that, as far as epidemic diseases arc con- 
ccmcO, i:ic<licinc will voon be delivered from cnipirkisni, and pUced ixi 
a real scienttfk basts; when that ^reat day nhall conic, humanity will, 
in my opinion, reeognizf^ the fact that the greatest part of its gratitude 
will be due u> yoti. 

"BclicYc ine, e\"er very faith iu11>' yours, 

'■JOHN TYKDALL." 

Wc need scarcely say that wc read Uiis letter with liveliest grati- 
fication, and were delighted to Icam that our studies had received the 
support of one renowned in the scientific world alike for ngtvous 
accuracy in hts cxperimcntift as for the lucid and picturesque clearness 
of all his writings. Tlic reward as well as the ambition of the man of 
science consists in earning the approbation of his fellow- workers, or 
thai oC those he esteems masters. 

Mn Tyndall has observed tliis remarkable fact, that in a box, the 
Sides of which are coated with glycerine, and the dimensions of whidt 
may be variable an<l of considerable size, all the particles of dust float- 
ing in the air inside fall and adhere to the glycerine in tlic course of a 
few days. The air in the c^sc is then as pure as that tn our double* 
necked flasks. Moreover, a transmitted ray of light will tdl us ihe 
mon>cnt when this purity b obtained. Mr. Tyndall ha.'^ proved, in £act| 
that to tlic eye rendered sensitive by remaining in darkness for a little 
while, the aMirKe of the ray ts vLsible as long as there are any floating 
partkks of dust capable of reflecting or diffusing light, and that, on the 
other hand, it becomes quite obscure and invisible to the same e>'e as 
soon z£ the air has deposited all its solid particles. Wlien it has done 
tliis. which it will do very quickly— in two or three days, if we employ 
one of the lioxes useti by Mr. T>'ndall— tl has been proved that any 
organic infusions whatever tnay be pre%er\'r<l in tl*e cawr without under- 
going the least putrefactive change, or wittvMil producing t>acterla. 

On the other hand, bacteria will swarm in similar infusions, after 
an interval of frxxn two to four days, if the vessels which contain them 
arc exposed to the air by which the coses are surrounded. Mr. Tyndall 
can drop into his boxes, at any time he *vishes, some blood from a vein 
or an artery i>f an animal, and show conclusively that sudi blood will 
no^ under ihcsc circunnuiiccs, undergo Jtn> putrefactive change 

Mr. Tjiidill concludes his work with a consideration of ilie prob- 
able apptJcaitoa of the results given in bi.s |>apcr 10 the etiology of con- 
tftg^OOS diseases. We diare his view?* on this subject entirely, and wc 
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are obliged to him for having recalled to mind the fcllowing iiuicemeiit 
from Q^r Studies qm the Siikn,t>nn Dijrcsc: "Mail has t1 in his power 
to cause parasitic diseases to dbaf^xrar off ihe surface of the globes 
if, as we finnly believe, the doctrine of spontaneous generation is a 
chimera." 



INOCULATION FOR HYDROPHOBIA 



Gentlemen : — Your Cof^cs* mcdings arc th« place for the di^cus- 
uoti of the gravest problems of medicine; ihcv serve also to point out 
tlie great landmarks of the future- Three ycara ago, o<i the eve of t!>e 
London Congre^K, the doctrine of micro-onzanisms, the artiolo^icai 
c^tuse of transmissible maladies, was still the subject of sharp criti- 
cisms. Certain refractory mimU continued to uphold the idea that 
"disease is in lis, from os, by us," 

It was expected that the decided supponcrs of the theory of the 
spontaneity of diieaieft would make a bold stand in London: but no 
oppo«itioii was made to the doctrine of "exleriortly," or external cauM^, 
the first cauae of contagious diseases, and those questions were not dis- 
otssed at all. 

It was there seen, onee again, that when all is ready for the fimJ 
triumph of truth, t!ic united conscience of a great assembly fccb it 
instinctively and recognises it. 

All clear-si^ited minds had already foreseen that the theory of the 
spontaneity of diseases receivetl its death-blow on the day when it 
became possible reasonably to consider the spontaneous genenUion of 
mieroftcopic of^anisms as a mvth, and when, on ihc other hand, the lite- 
acitvity of iIkoc same being's was s}K>wn to be tite nutn cause of 
organic decomposition and of all fermentatigti. 

From the London Congress, also, dales the rccognili«i of another 
very hopeful progress ; wc refer to the attenuation of different viruses, 
to the prxvlnction of varying degrees of virulence for each virus, and 
their prc»:n-aiicin by suitable methods of culti^'dtion ; to the practtcal 
a()plicatioa. finally, of lho)c new facts in antnul n>edicinc. 

Kew microbic prophylactic \Truses have been added to those of 
fbwl-eholera and of splenic fever. The animaU saved from death by 
contagknis iUfca*e« are now counlcd by hundreds of ttwu&ands, and 
Ihc sharp opposition whidi tlio^ scientific novelties met with at the 
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beginfiing was aoon swept avray by the rapidity ot th«ir onward 
progrcu. 

Will tlie circle of practical applications of those new noclous be 
limited in future to the pn)f>hytaxi?c of animal disleinpcrs? We most 
never think liule of a new discovery, nor despair of its fecundity; but 
more lh«n that, in the prevent instance, tt inay be asscned that the qoes- 
tion is already solved in principle. Thus, splenic fever is commcm to 
ammaU anH man, and we makr bold 1o declare lliat, were >t neccs^ry 
to do so, nothing cooild be caster than to render man aico proof aG:atn«t 
that affection. The procCM which is employed for atiSnkab might, 
a]nio«C without a change, be applicil to hini also. It would simply 
become advisable to act with an amount of pmdcnce whkh the value of 
the life of an ox or a sheep docs not calf for. 'I'hus. we should use 
three or four vaccine-vimscs instead of two, of progressive intensity 
of virulence, and chooete the first onc3 so weak that tbe patient should 
never be exposed to the slightest morbid complication, however sns- 
cepitibl** to the rli*eac<* he might he by hi* eonslilniion. 

The diffieully. then, in the case of human diseases, docs not lie in 
the application of the new method of prophylaxis, but nther in the 
knowledge of the physiological properties of their viruses. All our 
experiments must tend to discover the proper degree cf attenuation for 
each virus. But experimeniaiion, if allowable on animals, is criminal 
on nan. Such is the principal cause of the ctnnptication of researches 
bearinfron diseases exclusively human. Let us keep in mind, neverthe- 
less, tliat the studies of which we are speaking were bom yesterday 
Odly, that they hftvr already yielded valuable re*tih*, and that new one* 
may be fairly expected wlien we shall have gene deeper ipto the knowl- 
edge of animal maladies, mud of those in particular which afTcci ani- 
mab in cmnnioti wlili man. 

The desire lo paicitatc farther forward in that double study led 
me to diooK rabies as t)ie s utijea of my researches, in f^pite of the dark- 
ness m which it was vetted. 

Tlic study of rabies was begun in my laboratory four yean a^o, 
and pursued siiKe then widiout olher interruption than what was 
inhcrail to the nature of Ifie researches themselves, whieli present eer* 
tain unfavourable condition*. The incubation of tbc disease is always 
protracted, the space disposed of is never sufficient, and it thus becomes 
impossible at a given moment to multiply the experiments as one would 
like^ Notwithstanding tJiosc material obstacles^ lessened by the interest 
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taken by the French Covcmmeni in all questions of great sdcntiiic 
mtcrirst. wc now no longer count tlic cxpcrinicntji which wc have mad«, 
my fellow worWcrt and myself. I Bhsill limit myself to-<hy to an cxpoi^i- 
tion of our Litenl ac<^ui»t!onft- 

Tt>e iiaiiic uknic of a (Iimum:, and oS mine* above all others, at once 
suggests to ihc mind the notion of a remedy. 

But it wili, in tite majoricy of case^ be tobour lost to aim in the 
first instance at di^overing a mode of cure. It is, in a manner, leaving 
a]l progress to chance. Far better to endeavour to acquaint oneself, 
first of an. with the nature, the catue, and the evolution of the disease, 
with a g^timmcring hope, pcrhapf. of finally arriving at its prophylaxis. 

To this \sLSt mcLho<) wc arc indebted for the result that rabies U no 
longer to-day to be considered as an insoluble riddle, 

W<* liavt; found ihai Ihc virus of nibie« do^lups itself invuriably In 
the nervous system, brain, and spinal cord, in the nerves, and in the 
salivary g^Iands; but it is not present at the same nKtmcnt in every one 
of tho^e pans. It may, for cxampit:, develop ilseJf at Ihc lower cicticm- 
ily of the spinal cord, and only after a time reach the brain, II may be 
met with at one or at several points of the encephaloa whilst l>ein£ 
ahaeni at certain other points of the same region- 

If an animal is killed whilst in the power of rabies, it may require 
a nretty long search to discover the presence Here or there in the 
Mervous system, or hi the f^tands, of the virus of rat»cs. Wc hare been 
fortimate enough to ascertain that in all cases, when death has been 
alloweJ to supervene naturally, the swelled-out portiofi, or bulb, of the 
medulla obloni^'ata nearest to the brain, and uniting; the sptnal cord 
with it, is always rabad. When an animal has died of rabies (and the 
disease always ends in death), rabid matter can with certainty be 
obaincd from il* bulb, capable of reprodudnff the disease in other ani- 
mals when inoculated into them, after trephiniDg, in the arachnoid 
space of the cerebral mciiingca. 

Any street dog wh;iiMjevcr, inoculated in the manner descnbed 
with portions of the Imlb of an animal which has died of rabies, will 
certainly develop the same disease. Wc have thus inoculated se^-eral 
hundreds of dogs broujrht witlKiut any choice from tlt« pound. Never 
once was the inoculation a failure. Similarly also, with uniform suc- 
ccss» several hundred Kuinci-^iiKs. and rabbiu more numerous still. 

Those two great results, the constant presence of the virus in the 
bulb at the time of death, and the ceruinty of the rcproductiou of tbc 
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disease by inoculaion !ntn th«^ aradinrti^l tfiac^, %Utr\d out Itke rxperi- 
mental aYiowi*, ami tliHr importance is paramounl. TKank* to the 
pTYCieioD of their ai>plication, bnci to the wcll-n^ daily repetition of 
those U*x) cHlcria of our experiments, wc have bcoi able to move for- 
ward steadily an^ surely in that arduous study. But. however solid 
those experimental bases, they were. neverthele«s. incapable in them* 
selves of givinif us the faintest notion as to some method of vaccination 
agatTv^t rabies. In t}ie present mate of science the discovery of a method 
of vaccination against none virulent malady presupposes: 

I. Thai wr have to Heal with a virus capable of assuming diverse 
mtensitiM, of which the weaker one« can be put to vaccinal or pro* 
tectivc uses. 

3. That we arc ui pofi&e&hioii of a iTiettioU enabling u% to reproduce 
ihow diverse degrees of virulence at will. 

At the present time, however, science i& ac^iuaintcd with one sort 
of rabies only — viz., dog rabies.. 

Rabies, whether in dog, man, horse, ox, wolf, fox, ctc^ comes 
originally from the bite of a tnad dog. It is never spontaneous, neither 
hi the lioz iwr in any other animaL There are none seriouMy autlienii- 
ci^od among: the alleged caM^« of so-ealW f^pontancous rabies, and I 
add tliat it is idle to argue that the firit ca^ of rabies of all munt have 
been spuiitaticou». Such an argument docs not solve the diflkuUy, ai>d 
wantonly calls into queiitlon the as yet Inscrutable problem of the origin 
of life. It would be quite a^ well, against The assertion that an oak tree 
always proceeded from another oak tree, lo argue that the first of all 
oak trees that ever grew must Itave been produced spontaneously. Sci- 
ence, which knows itself, is well aware that it would be uselr^ for her 
to discuss alioitt ihr on£;in of things : she is aware that, for the present 
at any rate, that origin in placed he>'ond the ken of hrr invcfiti gal ions. 

In fine, then, the fi^st question to be solved on our way towards the 
prophylaxii of rabies i« that of knowing whether the virus of that mat* 
ady is si}5ceplib3e of uklng on varybtg intensities^ after the manner of 
the virus o( fowl-cholera or of splenic fever. 

But tn what way sliall vrc ascertain the possible existence of vary- 
ing EntcnMtics in tltc vims of rabies? By what standanl shall w€ mcas- 
ui^ the strength of a virus wliich dthcr fails completely or kilb? Shall 
wc have recourse to the visible symptoms of rabies? liut those synip*- 
toffjs are extremely variable, and depend essentially on the panicniar 
pohit of the enceplialon or of tJic spinal cord where lltt- virus has i:i the 
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first tnstance fixed and drv^lopwt ttsrlf. The mmt «iresjiing rabies, for 
such do exist* ttmy, when inoculated into another animal of the fianve 
^>cci»* give vix to furious rabies of the JotCDScst type 

Might w« ihcn perhaps make use of the duration of incubation zs a 
means of estimating the intensity of our virus? But wliat can be more 
changeful dian the incubative period? Suppose a mad dog to bite sev- 
eral sound do^A : one of theni will take rabies in one month or six weeks, 
another after Iwo or three months or more, Noihinj:, too, more change- 
ful than the lenglh of inculcation acconling to the diScrcnt modes of 
inoculation. Tliua, other circumstances the tame, after l>itex or hypo- 
dermic inoculation rabies occasionally develops itself, and at other 
times aborts ocwnpktcly ; but inoculations gn die brain are never sterile, 
and give the disea^ after a relatively shon incubation. 

It is possible, nevertheless, to ^ugc with suQkient acciu'acy the 
d^rce of intensity of our virus by means of the time of tnaibalion, on 
condition that we make use exclusively of the imra-cnnial mode of 
inoculation: and secondly, that wc do away with one of the great di^ 
tiirhing inflnenceit inherent to the rrsultfi of inonilAtinn made by bileft, 
under the skin or in the vdns. by injecting the right proportion of 
material. 

The duration of incubation, as a matter of fact, tnay depend largely 
on tl)e quantity of cfficicnl v-irns^-that is to say, on the quantity of vims 
which reaches the nervous system witliout diminution or tnodification. 
Although ihc quantity of virus capable of Kivinjj rabies may be, so to 
speak, iniinitely small, as seen in the common fact of the disease devet- 
oping itself after rabid biles which, as a rule, iniroduee into the system 
a barely appreciable weight of vtniA. it i% eaf^ to double the len^h nf 
incubation by simply cbani^ing the proportion of those very small ()uan- 
tlliea of inoculated matter. I mar quote the following examples : — 

On May to, i88j. mc injected iiuo tl>e popliteal vein of a dog ten 
drops of a liquid prepared by cruahmg a portion of the bulb of a dog, 
which had died of ordinary canine madness, in three or four times its 
volume of sterilised broth. 

Into a second do£ we injected ^i^ttt of that quantity, into a 
third ■tfth. Rabies showed itself in the first dog on the eighteenth 
day after the injection, on the lhirty*fiflh day in the iteirvid dog. whdst 
lite third one did nnt take the di^ai< at all. which means that, for the 
lost ani.mai, with the panicutar mode of inoculation employed, the quan- 
tity of vims injected was not ^ufikicnl to give rabies And yet that 



328 



BIOLOOY 



do^, like a!l dogs, vas susceptible of taking the dUease, for it actually 
look it ivrenly-two <Iays after a second inoculation, performed on Sep- 
tember 3. 18S2. 

I naw take another example bearing on rabbiti, and by a different 
mode of tnoruljilinn. Thisi limr, after trephining, the b»itb of a rabbit 
which had died of rabies after inoculation of an extremely powerful 
viru;i 19 triturated and mixed with two or three times Its volume of 
Mcrllbed LrDttu Tlic mixture b alUjwcd tu alaiid a little, aiid then 
two drops of the supemalant liquid arc injected after trephining 
into a first rabbit, into a second rabbit one-fourth of that quantity, and 
in succcssiDrv into other rabbits, ^xh^ ^th, |^|th, and^^^nd of that 
same quantity. All those rabbits died of rabies, the incubation having 
been eifiht days, nine and ten days for the third and fourth, twelve and 
sixteen days for the la^t ones. 

Tbo«e variations in tlie lei^h of incubation were not the result o( 
BXty we^kenirg or diminution of the intrinsic virulence of the viros 
hruughl oil }]L»Mt>1y t>y its dilution, fur tlte iiicuUitioti of eight <laya 
was at once recovered when the nervous matter of all those rabbits wa* 
inoculated into new animals. 

Those examples show that* whenever taUcs follows upon bites or 
hypodermic inoailaiions. the differences in respect of length of incu* 
bation must be chiefly ascribed to ibe variations, at times within con- 
siderable limits, of the ever-untleterminate proi^ortions of the inocnialed 
viruses which readt the central nervous system. 

U, tlicrcfore, we desire to make use of the length of incubation as 
a measure of tlie intensity of the virulence, it will be indispensable to 
have recourse to inoculation on the surface of tlie brain, after irtphin* 
ing, a process the action of which Is absolutely certain, coupled with 
the use of a larger quantity of virus than what is strictly suiiicient to 
Rive rise to rabies- By those means the irregularities in the length of 
incubation for tlie same vims tend to disappear completely, because wc 
always have the maximum effect which tliat viruK can produce; that 
maximum comcides with a miolmum length of ineubotion. 

Wc have tltus, finally, become po»esM^d of a method enabling as 
to investigate tlie poa%ib1e existence of difTerent degrees of virulence* 
and to compare them with one another. The whole secret of the method. 
1 repeal, consists in inoculating on the brain, after trephining, a quan** 
tily of viftis whiclv alihoui;h small in itself, is «till greater tlian what 
is simply necessary to reproduce rabies. Wc thus disengage the incu- 
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balion from all disturbing influences and render iU duration dcperdent 
exclusively on the activity of the particular viraa used, that activity 
tietng in each case euimated by tlie minununt incubation dctcunincd 
by iL 

This method was applied in the Imt instance to the sitidy of canine 
madness, and in particular to the question of knowing whether <k>g- 
ntadnes^ was always one and the same, with perhaps the slight varia-> 
tions which might be due to the dtiferences of race m diverse dogs. 

We accordingly got bold of a number of "dogs affected with ordi- 
nary street rabies, at all times of the year, at all seasons of the same 
year or of different years, and belonging to tlic most dissimilar canine 
rsccs. In each case the bulbar portion of the medulla oblongata was 
taken out from the recenlty dead animal, trituriiied and su^i)Cfided in 
two or three limes its volume of sterilised lu|uid. making use all alo4Lg 
of every precaution to keep our materials pure, and two drops of this 
Ii(]uid injected after trephining into one or two rabbits. The Inocula- 
tion is made with a Pravaz syringe, the needle of which, sligbtly curved 
at its extremity^ iS inserted through the dura^ntater into the arachnoid 
space. The results were as follows : all tlic rabbits, from whatever aort 
of dog inoculated, !»liowed a period of incubation which ranged between 
twelve and fifteen days, without almost a single exception. Never did 
they show an tncutration of eleven, ten. nine, or eight daySj never an 
incubation of several weeks or of several months, 

D<^-rabies, the ordinary rabies, the only known rabies, is thus 
sensibly one in its virulence, and its modifications, which are ver>' lim- 
ited, appear to depend solely on the varying aptitude for rabies of the 
different known races. But we are going now to witness a deep change 
in the virulence of dog-rabies. 

Let us take one, any one, of our numerous rabbits, inoculated with 
the viru« of an ordinary mad dog, and, after it has died, exiraet its 
buib. prepare it just as described, and inject two drops of the bulb- 
emulsion into the arachnoid space of a second rabbit, whose bulb will 
in turn and in time be injectetl into a third rabbit, the bulb of which 
again will ^r\'e for a fourth rabbit, and so on. 

There will be evidence, even from the first few passages, of a 
marked tendei>cy towards a tes.<ening of the period of incubation in the 
succeeding rabbits. Just one example : 

Towards the end of the year 1S82 fifteen cows and one bull died 
of rabies on a farm situated in tlic nci^bourhood of the town of Meiun* 
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They bad b«n bitten on October 2 by the farm ctoR. which had become 
mad. The bead of one of the mws, which had died on November i$, 
was «ent to my bboratory by M. Rouignol, a veterinary surgeon in 
Mduru A number of cxpcrimcrta were made on dogs and rabbits, and 
showed that the following parts, the only encephalic (or those pertain- 
ing to the brain) ones tested, were raWd : the bulb, the cerebellum, the 
frontal lobe, tfie splienoidal lobe. Tite rabbits trephmed and inoculated 
with those different parts showed the firet symptoms of rabte«i on the 
sevenlecnth and ci|:hteentli days after inoculation. With the bulb of 
one of those rabbtu two more were inoculated, of which one took rabies 
on ihc fifteoith day, the other on the twenty-third day- 

Wc may notice, once for all, that when rabies is transferred from 
one animal lo another of a different species, the period of inoilMition is 
always very irregular at 6rst in the individuals of the second specks 
if the vims had not yet t>ccome fixed in its maximum virulence for the 
firjt species, Wc hare jtist seen an example of that phenomenon, iinoc 
one of the rabbits had an incubation of fifteen days, the other of twenty- 
three da)-?, both having received the same virus and all other ctraicn- 
str.nces remaininfr apparently tlte same for tliem. 

Tlie bulb of the fir^t one of those last rabbits which died was in- 
jected into two more rabbits, still after trephining. Odc of them took 
rabies on the tenth day, the otltcr ou tlic fourtcentli day. The btilb of 
tlie first one that died was again injected mto a couple of new rabbits, 
which developed the disease in ten days and twelve days respectively. 
A fifth time two new animak were inoculated from the first one that 
died, and they botii took the disease on the eleventh day after tnoctila* 
tiofi : similarly, a sixth passa^ was made, and gave an incubation of 
elevim days, twelve days for the seventh pas«igi^, ten and eleven for 
the eighth, ten (bys for the ninth and tenth pia»safi;es, nine days for the 
eleventh, eight and nine days for the tw>clfth, and so on, with ^Scr- 
cnccs of twcoty-four hours at Ihc moot, until we (Ot to tlie twciity-lirst 
passage when raUes declared itself in eight days, and snbsequcntly to 
that always in ctKhl days up to the fiftieth passage, which was only 
effected^ few days ago. That long experimoital series which is still 
going on was b^:un on November J 5, t8S2, ami will be kept up for tltc 
purpose of preserving in our rabies virus that maximum lirulence 
which it has come to now for some considerable tin»e, as it is easy lo 
calculate. 

Allow me to call your attention to the case and safety of the open- 
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tlonft Ibr trq^ininfr And then mccularmg ihc vinit. ThroLigHDiit th? 
taM twenty months we have been ^le witliout % single inierruption in 
the OMtrsc of tl>c »eric& to Chrry the one initial virus through a succca- 
»on of rabbits which were all tTtplrincd and inooilBted every twelfth 
day or so. 

Guinea-pigs reach more rapidly the maximum virulence of which 
they are susceptible. The period of mcubation is m tbem also ^'ariable 
and irrtjnilAr di the beginning of t)ie series of successive passages, but 
it soon encugli fixe« itself at a niinimutn of five da>'s. The maxTmum 
virulence in guinea-pigs is reached after seven or eight pasntges only. 
It b worth noting that the number of pasMgcs required before reach- 
ing the maxinmm Tirulencr, both in guinea-pigs and in raU>it&, varies 
with the origui of the fir«t virus with which the series ia begun. 

If now this rabies with maximum virulence be transferred again 
into the dog from guinea-pig or rabbit, there is produced a dog-vims 
which in point of virtilence goes far beyond that of ordinary canine 
madness. 

Rm, a nAtnral qnery-^^f what nse Cftn lie that discovery tm to the 
existence and artificial production of diverse varieties of rabies, every 
one of them more violent and more rapidly fatal th,tn the habitual mad* 
ness of the dog? The man of science is thankful for the smallest find 
he can make in the ficM of pure science, but the many, tcnifieU at the 
very name of hydrophobia, claim sotnetliing more than mere scientiGc 
curiosities. How mucli more intcrcslinc il woulJ be to become ac- 
quainted with a set of rabies viruses which should, on the ointrary. be 
possessed of attenuated dcjirecs of virulence! Then, indeed, micht 
thrre be *on>c hot>c of creating a numher of vaccinal rabies vinnes such 
as we have done for the vims of fowl-cholera, o: tlie microbe of saliva, 
of the red evil of swine (swine-plague), and even of acute septicjcntia- 
Unfonuiiaiely, liowever, the n^ethtHli which liad served for tho«e dif*- 
ferent viruses sliowed themselves to be eiihcr inapplkftUe or incflWient 
in the case of rabies. It therefore became necessar>* ro find out new 
and independait methods, such, for example, as the culti^-attoti m vitro 
of the mortal rabies virtu. 

Jentier was the first to introduce into current science the opinion 
that ihe vims which he called tlie grea.M." of thr home, and which we call 
tww more cxAcdy horte-pox, probably kofiened its virulcncCp so to 
speak, in passing through Ux cow and before it could be tran^fcrre^l to 
tn*" without danger. It was therefore natural to think of a possible 
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diminuUoa of the viralcncc of rabies by a number of passagw tlirough 
the organismft of some Animal or o(h«f, an<J the exf>erimcnt was worth 
trying* A Itrgc number of attempts were made, but the majoHt)' of 
iHc mima) species cxpcnmcnlctl on exalted tljc virulence after Lite noji- 
ner of rabbits uid gijmea-pigs ; fonuniitely, Itowever, ti wu not so with 
mookey. 

Od Dcoember 6^ 1883, a moiflcoy was trephined and JnocnUtcd 
with the bulb of a dog:, which had ilself been similarly tnoctilated from 
a child who had died 01 rabies. The monkey took rabies eleven dayi 
later, and when dead ^rverl for inoculation into a nf^rond monkey, 
which also took the diflea«e on the ele\-enth day. A third monkey, aimi- 
hrly inoculated from the >«cond one, showed the first s>-mptomfl on the 
twenty-third day, etc. The bulb of each one of the monkeys was inocu- 
lated, after trephining, into two rabbits each ttn>e. Tlie rabbita inocu- 
lated ftxnn the first monkey devck>pcd rabies between thirteen and 
sixteen days, those from the second monkey between founcen and 
twenty days, tho«e from the third monkey between twenty-six and 
thirty days, those from the fourth monkey both of tliem after the 
tvrenty-dghth day, those from the fifth monke>' after twenty-4even 
days, thofe from the (ixth monkey after thirty days. 

It cannot be doubted after that, thai successive p«ssA^cs thronich 
mookcys, and from the several monkeys to rabbits, do dimiiiisJi tlic vlnj- 
loice of the virus for the latter animals ; they diminish it for dogs also. 
The dof inoculated with the bulb of the fifth monkey gave an incubation 
of zo less than fifty-dgbt days, althoof^ it had been inoculated in the 
arachnoid space. 

The experiments vtcxc renewed with fresh sets of monkeys and 
led to similar restilts. We were therefore actually in possession of a 
method by means of which we could attenuate the virulence of rabies. 
Succesuve KnocuUlionx from monkey to monkey elaborate viruses 
which, when transferred to rabbits, reproduce rabies in tlitin, but witli 
a progressively Icngthcuning period of irKubaiion. Nevertheless, if one 
of those rabbits be taken as the first for inoculations through a aeries 
of rabbiu, the rabies thus cultivated obeys the law which we have seen 
before, and has its virulence increased at each passage^ 

The practical application of those facts gives us a method for the 
vaceination of dogs against rabies. As a iianinf; point, make tise of 
one of the rab^ts inoculated from a monkey si^dently remcnxd from 
the first animal of the monkey lerics fur tbc iDocuUt]CD-4iypodeniilc 
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or intra^vCTOu*— of ihat rabtwt'* bulb not to b( mortal for a new rabbit- 
Tbe n«xt vaccina] inoculations arc made with the bnJba of rabbha 
derived by succcui^'c fa^agcs (rocn that first rabbiL 

In the course of otir experiments we made use, as a nilc. for inoo^ 
lation, of the vims of rabbits which had died after on inctibatioD of four 
wtckf, repeating three or four times each the vaccinal Lnocolations 
made with the bulbs of rabbits derived in succession from one another 
and from the first one of the series, itself coming directly fnwn the 
monkey. T ab^lain from ^vin^ more delails. because certain experi- 
ments which are actually going on allow me to eqwct t^at the pioccsa 
will be greatly simplified. 

You nius: be fcding, gentlemen, that (hrre is a great blank m mv 
communtcation ; I do not speak of the mlcro-organisri of rab^. We 
have not got iL The process for isolating it is stili imperfect and the 
diflknlties of its cultivation outside the bodies of animals have not )xt 
been i^ot rid of, even by the use, as pabulum, of fresh nervous matter. 
The methods which we emplo>ed in our study of rabtes ought all the 
moreperhap?^ on that account, to fix attention. I-ong sHfl wrll the art 
of preventing diseases hare to grapple with virulent maladies the micto- 
Organic genns of which will escape oar invcstigntions. It is* therefore, 
a capital scientific fact that we should be able, after all, to discover the 
vaccmation process for a virulent disease without yet having at our dis- 
posal its special virus and whilst yet ignorant of how to isolate or to 
cultivate its microbe. 

As soon as the method for the Vaccination of dogs was firmly estab- 
Iblied, and we had in our possession a large number of dogs which had 
been rendered refractory 1r> rabies, I had the idea of submitting to a 
ccmpetent committee those of the fads which appeared destined tn 
future t6 serve as a basis for the vnccination of dogs against rabies* 
That course was suggested to me in prcviskin of the later praaical 
application of the method, hy the recollection of the oppositkM with 
which Jenncr's discovery met at its beginning. 

I sp<^ of my project to M. Falliires. the MinijtCT of Public 
Instruction, who was pleased to approve of it and gave commission to 
the following gentlemen to control the facts which I hod summarily 
oommunicatH to the Academy of Sciences in its sittir^ of May iq tart : 
MescTfl. B&:Ur<l. Paul Bert, Boufey, Aimeraud, Villcmin, Vulpian. 
M. Boulcy was appointed president, Dr, ViUemtn aecretary, and the 
oonnUs&ion at once mi to work. I have the pleasure of informing you 
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that it has just sent in i Brsl report to the Ministen I was acquainlM 
with tt here, and the following ;ire in a few v^^^rds the fact^ related in 
that first report on rabies* I had ^vcn to tlie commission nineteen vac- 
cinated doi^s in succession — dial i* to S4y, dogs which had been rcn* 
dcred rcfractoiy by prercnlivc inoctilalions. Thirteen only of them liad 
after their vaccination been already submitted to (he teit-inoculation on 
the brain. 

The nbctcoi dogs were, for the sake of cooipariion, divided into 
sets along witJi nineteen more control dog* brousrht iTom the pound 
withont any sort of selection. To begin with, two refractory dogs and 
two control dogs were on June I trephined and inocubted under ihfr 
duia-mattr, on the surface of the brain, with the bulb of a dog affected 
with ordkiafy street rabiou 

On June 3 anotlier refractory do£ and another control dog were 
bitten by a furious street mad dofi^. 

The same funous ma<1 dog was on June 4 made to bite still mother 
rtfTacior)' and another control do(r. On June 6 the furious dog whidi 
had been utilised on Jtinc :; and 4 died. Tlie bulb was taken out and 
inociiUted, after trephining, into three refractory dogs and three con- 
trol ^logSL On Jttnc TO another street mad dog, having been secured, 
wa«, by the commission, made to bite one refractory and one control 
dog. On Jimc t6 the commission have two new dogs, a refractory 00c 
and a control one, bitten by one of the control dogs oE June 1, which 
had been seized with rabies on June 14 in consequence of the nioculs- 
tion after trephining which it had received on June L 

On June 19 the commission fnot three refractory and three control 
dogs boculated before their own eyes in like popliteal vein with the bulb 
of an ordinary strtrt mad dog. On June ao they have inoculated in 
their presence, and still in a vein, ten dogs altogether, six of titcm 
refractory and four just brouglit front die pound. 

On Jiuic aS. the Commission bearing that M- Paul Simon, a vet- 
erinar}- surgeon, had a furious biting mad dog, have four of ihetr dogs. 
Iwo refractory and two control dogs, taken to hts place and bitten b>- 
ihe mad dog. 

The Rabiea Commission have, therefore, experimented on thin}- 
eight dogs altogether— namely, nineteen refractory dogs and nineteen 
eontml dogs susceptible of taking the disease Those of the dogs whidi 
have not died in consequence of the operations themselves are M\ under 
observation, and will long continue to be. The commlsaion, reporting 



np to thf prf«CTit moment on their ob^^rvaliom is to the «tate of the 
Aniniab trie<I aiiJ tc3tc<l by thcra, ftnd that otit of the nmct^«n control 
dog» BIX were t^itcn, of which mix tlircc have takco ra^e^ Seven 
received intra-vcnous inoculations, of whkh five have died of raWe^ 
Five vrere trephined and inoculated on the brain; the five have died of 
nbies. 

On the other h^nd, not one of the nineteen vaccinated dogs ha» 
taken rabies. 

In the course of the experiments, on July 13. one of the refractory 
<!ogi died in ecnitequence of a black dtarrlMca whicTi had begun in the 
first days of July- In order to ascertain whether rabies had anything 
to do wilJi it a,<i ihc cAuiK- of dc^tU, iu bulb wa* al once inocuUtcd, after 
trq>htnin^, into tJiree rabbits and one ^inca-plg. Ml four animals arer 
EtiU to-day in perfect health, a certain proof that the d<^ died of some 
common malady, and not of rabicA. 

The second report of the Conimiision will be concerned with the 
expcnments made as to the rtfracioriness to rabies of twenty dogs to 
be vacrinated !>y ihe Comniis*)0« themselve*. 

(Jtf, Pasteur fhfH announced thai hr had just rrcm^d tliai satnt 
tnoming the Urst re fort addressed to hi. FaHieres by the Officiai Com- 
missitm on Rai^tet, It states that luenty-thrcc refmetory dogs were 
bitten by ordinary mad do^s. and that not one of them tvid taken rj^iV/. 
On the other hand, xvilkin iuXf months after the bites, 66 per cent, of 
ttxe nortnal dogs simHariy bitten had already taken the disease, } 



November i, 1886. — Xew Communication on Rabies.^^n Octo- 
ber ^, l8f%S> I ftci^tiftinleid the Acailemy with a melhofl of prr^hylaxiit 
of rabies after bates, Kumerous applications on dogs had jttttified me 
in trying it on man. As early a.t March I. 350 persons bitten by dogs 
undoubtedly mad, and several more by dof^s simply suspoc;te<J of rabtts, 
had already been treated at my laboratory by Dr. Grartdicr. And in 
consideratioo cf the happy rcsului obtained it appeared to me that it 
had beco!nc necessary' to foimd an establishment for anti-rabie vacci- 
nations. 

To-day. October 31, 1886, 3^90 persons have received the pre- 
ventive moailatioTi* in Paris alone. The treatment was in ihe first 
instance aniform for the great majority of tJie patients, notwithstanding 
t}>e <lifFcrcnt conditions ^resei^icil by ihem as to age> sex. the imniber of 
bites received, Ui^ seat, tlicir depth, and tlie time which had elapsed 
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since the occurrence of the accident. It lasted ten days, the patient 
receiving every day an injection prepared from the spinal marrow of a 
rabbit, beginning with that of fourteen days' and ending with that of 
five days' desiccation. 

Those 2,490 cases are subdivided according to nationality in the 
following manner: 

Russia 191 

Italy 165 

Spain 107 

England 80 

Belgium 57 

Austria 52 

Portugal 25 

Roumania 22 

United States 18 

Holland 14 

Greece 10 

Germany 9 

Turkey 7 

Brazil 3 

India 2 

Switzerland 2 

France and Algeria 1*726 

The number of French persons has been considerable, amounting 
to 1,726, and it will be enough to confine ourselves to the category 
formed by them as a basis for discussing the degree of efficacy of the 
method. 

Out of the total 1,726 cases treated, the treatment has failed ten 
times — namely, in the following cases : 

The children: Lagut, Peytel, Q4di^re, Moulis, Astier, Vidcau, 

The woman : Leduc, seventy years old. 

The men: Marius Bouvier (thirty years), Qergot (thirty), and 
Norbert Magnevon (eighteen). 

I leave out of count two other persons, Louise Pelletier and Moer- 
mann, whose deaths must be attributed to their tardy arrival at the 
laboratory, Louise Pelletier thirty-six days, and Moermann forty-thrcc 
days after they had been bitten. 

We have therefore ten deaths for 1,726 cases, or J in 170; such 
are, for France and Algeria, the results of the first year's application of 
the method. 

Those statistics, taken as a whole, demonstrate the efficacy of the 
tiealinent, as proved further by the relatively lar^^e mnnbcr of deaths 
which occurred amongst bitten persons who had not been vaccinated. 
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Descriptions of the mind or soul begin with Plato and Aristotle- 
X^ocke may be called the father of psycholc^^ of modem times. The 
Germans tried to add exactness to psychology by an experimental 
method. Lotze in 1852, Fechner in i860 and Wundt in 1863 all did 
much to bring this experimental point of view to a practical working 
basis. A great many facts have been discovered by laboratory methods 
and such investigations are still being pursued. 

In t86i Broca discovered that the brains of persons suffering one 
kind of aphasia showed a lesion in a certain spot. 

About 1870 Hitzig showed that special movements could be excited 
in a dog by electrification of various parts of the brain. By this method 
and by comparing the injuries in the brains of persons suffering from 
nervous disorders, Ferrier and Munk, six or seven years later, estab- 
lished local centers for the senses of sight, hearing, touch, and smell. 
All of this introduced an entirely new conception of the relation of 
brain and mind. Briefly put, the facts are these : destroy a center in the 
brain and you destroy the corresponding sense or motion; destroy the 
path between two centers and the relation between corresponding ideas 
is destroyed ; thus a patient may see his coat and not know what it is 
for. Moreover, not only does a lesion destroy the power of sight, for 
example, but takes arvav the memory of things seen. The question of 
localization is one of the most interesting in psychology, and has already 
made possible surgical operations on the brain for diseases which pre- 
vious ages did not connect with the brain at alL 
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DAVID FERRIER 



David Ferrieu was born at Aberdeen, Scotland, in 184:^. In '863 
he Erraduate<l from the University of Aberdeen with tlic highest honors 
vnd tn the fiame year woo die Ferguson scliolardiip in clfu»i^ and 
phikMophv, open for competition to graduates of the four Scotdt Uni- 
vcraitk^ In 1854 Tk* entered the University of IlciUctburg, wticfc be 
carried on his psydiulogtcal studies and ttcgan to study uiaioniy, physi- 
ology, and chemistry; in 1865 he began the study of medidne at the 
University of Edinburg, where he graduated in 1SG8 after liaving won 
several medals. He remained at the university as a&sistani to the Pro- 
fessor of the Practice of Ptiysic until 1860, and ihc year following, 
assisted a practitioner at Bury, 55t. EdmundSy where he managed to 
Ktill prosi^eure hU re«earehe« on the compamtive anatomy and his- 
tology of the brain. In 1871 he was appointed Demonstrator of Ri}-*!©!- 
c^ in Kings College, and in i^y:s Professor of Fufcn&ic Medicmc tn 
the same innitution, succeeding Dr. Grey, whom he bad anlsted hi 
preparing the fourth and fifth ediiions of his PrincipUs of Porensk 
Meikmc. He retained thiit position until 18S9. He alM> became junior 
physician to the West London Hospiul in 1872, assistant physician to 
King's Collie Hospital in 1874. and full physician in iSSa fie was 
assistant physician to the Hospital for Paralysis And Epilepi^. Re- 
gent's Park, from 1877 to 18S0, whrn he wa« appointed ptiysiciati to the 
National Hospital for the Paraly7:«d and Epileptic. He Has published 
Dumcrouft memoirs. Dr. Ferrier*> chtef scicntifU: work ttas been con- 
nected with the brain. He proved thai the senses and powers of move- 
ment were cioscly connected with definite centers in the brain; that tbe 
ileatruclion of these centers would destroy t1^ corresponding mental 
power and not only would the sense itself be destroyed, but the memory 
of past sensations corresponding to tlie injured center. He was one of 
tltc founders and is still editor of the journal Brain. 
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LOCAU2ATIOM OF THE FUNCTIONS IN THE BRAIN 



Hiiherto wc have cocisidcrtd ihc brain chidly in its objective or 
physiological aspects, and the concltision has been arnve<l at lliat the 
brain is a complex system of centres of motion ind centres of sensation. 

In their subjective aspect the functions of the brain arc sv-nonymoua 
with mental opcratioas, Ihe oon^ideraiion of which belongs to the science 
of fMtyehotogy and the Aii1)jective metliod of invesHgatton. Ko purely 
physiological investigation can explain the phenomena of conKiou^iess. 
By throwing Ii^It Kowcver, on the anatomical substnitA of conscious' 
ne&», plij'siolof^ical experiment may serve to elucidate some of the at 
present obscure relations between normal and abnormal conditions ot the 
brain, and normal and abnormal psychical manifestations. 

It is not tbe object of this worW to attempt an analysis of mbd or 
the lani'S of mental operalicxis, but simply to discuss, in the light of the 
facts revealed by the experimental investigations recorded in the preced- 
ing chapters, some ot those relations between the physIoSopcal and psy* 
chologieal functions of the brain whidi present diemselves to the coo- 
SfedertLtion of the physician and me<Ucal pAychofogiat. 

That the brain U the organ of the mind, and that menial opcrationa 
are possible only In and through the brain, is now so lltorotighty well 
established uid recognized that we may without further qtiestion start 
from this as an ultimate fact. 

Bttt how it is that molecular dianges in the brain cells coincide with 
modifications of consciousness ; how, for instance, the vibrations of light 
faltinj; on the retina excite the modification of consckiusness termnl a 
vima! sensation, \t a problem which e^nnot be solved. We may succeed 
in determining the exact natnre of tbe molecular changes which occur 
in the brain cclb when a scnaatton is experienced, but thi« will not t>ring 
tts one whit ticarer the explanation of the uhtmate nature of that which 
coostittites the scnutioiu Tlie one is objective and the other subjective, 
and neither can be expressed in terdis of the other. We cannot say 
that they are identical, or even that the one passes into the other; bat 
only, as La.vcocL expresses it, that the two are correlated, or, with Baio. 
that the physical changes and the psychical modifications arc tbe ob- 
jective an'l ftubjeetive sides of a "double-faced uait^r-" 

"Wc have e^'cry reaa>oii for tielieviog tliat tltcrc is, tu couipany with 
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all fvur mental processes, an unbfokfn maienat sufcfisi<m From ih^ 
ingress of a 5cnsation, to the oiit^oin^ responses in action, tfae menta! 
succession is not for an instant dissevered from a physical sticccsskm. A 
new prospect burets upon the view; there h a mental result of scufialton, 
emotion. tlx)u;;ht. tcnrinating in outward displays of speech or gesture. 
Parallel lo ihis mental scries is the phj-sical *enes of fuels, the itoccessivc 
Agitation of the phy5icat orgsinx . . WtiUc we i;d tlie nnind of the 

nienta] circle of B«nsaiion, emotion and thought, there is an unbroken 
ph>-sfca] circle of effects. It would be incompatible with everyihinjf we 
know of cerebral aciion, la suppose tliat the pjiysical chain ends abruptly 
in a physical void, occupied by an immaterial subMance ; which imma- 
terial suhsLince, after working alone, imparts lis results to the other 
<dge of the physical break, and determines ttic active response — two 
^Jiorca of the material, with an intervening occaii of (lie irmnaterial. 
There is, in faet, no nip4ure of nervous continuity. The only tenable 
ituppouitton ic, thnt mental and phyMcal procred triffetHrr, as imdivided 
iwins. Wlien, therefore, we speak of a ntental cause, a mental agency, 
wc have always a t^uo'sidcd cause; the efTect produced is not tlie effect 
of mind alone, but of mind in company with body.*" (Bain, '*Mind 
and Bodyr iS73- P- "3") 

In accordance with this position it must follow frosn Uie experi- 
mental data that mental operations in the last analysis num be 
tiiercly the subjective side of sensory and motor substrata. Tliis view 
lias been repeatedly and clearly enunciated by Hugfalings-Jackson. with 
wtiose physinlogieal ind piychrtlogical fleduetion* from clinical and 
patho1o|pca1 data I frequently And myself in complete accordance. 
("Oinical and Phy3iok>fpcal Researches on the Nenrons System." Rc- 
prinu from "Lancet." 1873.) 

The physiological activity of the brain is not, however, alto- 
gether co-extensive with its psychological funetlom. The bmin as an 
organ of nxttion and sensation, or preseotative consciousness, is a single 
cr;gan composed of two halves: the brain as an orf^sitt of ideation, or 
re-presentative consciousness, is a dual organ, each hemisphere complete 
in itself. When one heinispliere is removed or rlfstmyrd by iliiieaM', 
motion and sensation are nbolinhcd tinilalcrally, b«t mental operaltons 
arc still capa1>tc of being carried on in their completenci^ through the 
AgciKy of tlie one liemtnphere. Tile individual who ts paralysed as to 
sensation and motion by disease of the opi>osite side of the brain (say the 
TLght)« is not par2il>-se:l nimUlly, for he can still feel and will and thiak, 
and intenigenily cornprehrnd wiih the one hemisphere, [f Ihese func- 
ttoos are sot carried on with the same vi£;our aa l>eforc they at least do 
noc appear to suffer hi respect of completeness. 

In ortler that impressions made on the individual o^aos of sense 
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shall ticcite the ^ubjcdive modificatioa calltd a iciualion, it is ncccs- 
^ry that they reach and in(U)c« certain niolecuUr changes m tlic celU 
of ihcir respective cortical centres. 

If the sffiptlar gynis (gjrri) i* rteictroycd or fundionally inactive, 
imprcssiorts made oil the retina tm6 optical apparatus cai»e the wne 
ph^-^ical mor^iflcation.-i ts ufiiia!, btti 60 itot affect conBciousncM. Tlic 
changes produecfL h^vc no subjective side. 

Tbc Optical apparatus wilhoat the angular gyms may be coniparcd 
(o the ctmera willKwt the siensitisetl plate. T1)e rays of light arc fo- 
cus5ed as usual, hut produce no chemical action, and Wve no trace when 
tbc object h withdrawn^ or the lij;^ht (rom it shut ofF. The angular 
gyrus is like the sensitive plate. The cells undergo certain molecular 
mo«lificatinn« whirh coincide with certain Mihjective changeit coriiditiit- 
inp the consciousneas of the impression or special visual sensation. An J 
as the 5cni«itive plate records, w certain chemical dccocn posit tons, tlie 
form of tlic object presented lo the camera, so the an^tar gyms r^ 
cords in cell modifications the visual characters of the objca kK>ked at* 
We may punh the ;inaTogy still further. Just 3« tl»e chemical decom- 
position effected by the rays of liglit may be fixed ajid form a pcrmaneiit 
image of the object capable of being looked at, so the cell modifications 
which comdded with tlie presentation of the object to the eye. remain 
permanently, constiHtting; the f»rganic metnoty of Ibc object itselT \Mief* 
the came cell modifications are aguin excited, the object i» rc-prescntcl 
or rises up in idea. It is not meant by this analog)' that ilie objects are 
photographed in the angular gyrus, as objects are photographed on th? 
plate, but merely that permanent cell modifications are induced, which 
arc the physiological represenutive» of the optical cliaracters of the 
object presented to the eye. The optical characters are purely ligttt 
vibrations, and few objects arc knoim by these alone. The object 
appeals to other senses, and perhaps to niovcnvenis. and the idea of the 
object as a whole is the revival of the cell modifications in each 01 the 
centres concerned in the act of cognition. For what is true of the 
angular g>"ni6 or tight centre i% inie. mutatis mutandis, of thf other 
fiensory centres. Each is tlie organic ba^s of conscinusvtess of ils own 
special sensofy impreiwions, and each h the organir banis of ilir ramiory 
of such itnpre*4icms in the form of certain cell modt6caticcis. tlie rein- 
ductlon of which is the re-pretentation or revival in )<iea of the indi- 
vidnal sensory characters of the objectn The organic coliesion of these 
elcmcnU by usocialu>n renders it po«^ib1e for th« rt-excilatioii of the 
one set of cliaracters to recall the wbole. 
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The Mnscry centres, ibereforc, arc lo be regarded no* merely is the 
orgBiLS of cocisoousncss of immediate sctisory iniprej^kms, but in the 
oriET^uiic rcEistcr of spccul sensory experiences. This organic memory 
\a the physical basis of Ret^nHvene**, and l}w profxrly of rir-exrilahtlity 
IE the organic ba«i« of decollation anti Ideation. We liave thu5aph)-»i- 
oVofncal fotindalton r>f the law ncrived at on other grounds by Gain, tT#. 
that "the renewed feeling occupies the very same parts, and In tlie same 
manner as the crigiMl feeling/' Acconling to Spencer, the renewal 
of the feeling is Ihc faint revivification of liic same processes which arc 
strongly excited by presentation of the object, The molecular thrill, if 
wc may so term it. of present sensation cxtendini: from the peripJwrieal 
organ of sense, b m the ideal senration rc^'ived^ but. as a rule, not so 
powerfully as to extend ta (lie pfMSphcry ; ihoti«b, tn rare imtamv*, the 
central revivifcaliofli may be so inlcn*e as actually to re-induce the peri- 
pherical impression. This cccurs in certain morbiii 0^tate:i Mich aa arc 
((escribed under the naime of "fixed ideaR/' or in sensory- ha>lucinatlons 
from diseased conditions of t!ie brain, as In epilepsy and insanity. 

The organic meiiTory of sensory impre?isioii?v is the fundamental 
basis of knowledge. If the sense in^ressions were eranesccnt, or en*- 
dured only so long as ihc object was pre&cnt, the range of conscioas 
inlelliueiil action would be limilctl to ihc present^ and wc sho;i1d ha?e no 
real knowled^. Knowledge implies the consciousness of aiireement or 
difference. We can only l>e *aid to kwnv when wc rrco^iitr identity, 
or difference between past and present conscious modifications. We 
ktiow that a certain colour is green by recognliiing a similarity or iden- 
tity between the present and a certain past colour sensation, or a dif- 
ference between this and some other colour in the spectrum. If 
we had no organic memory of the past capable of re-cxciiation to serve 
as the basis of comparison, wc should be uruble to recognbe either 
agreement or difference. Wc might be conscious from monteni to n» 
mcnt, but there would be no contitiiiaikm in time, and knowledge would 
be impojsible, Tlic foundalson of the consciousness of agreement is the 
re-excitatitm by the rment of the same molecular processes wltirh 
coincided with a past impression ; and of difference, a tran^tioii frofn 
Cfic physical modtficaiion to another. The sensory centres, therefore, 
besides betn^ the organs of sensation or consdousncss of immediate im- 
pTTSsiotts, eonlatn, tn the persi«tence and revivabilhy of Ihe cffiDcidcnt 
physical ttMdiAcations, the materials and possibilities of simple and com- 
plex cognitions^ in w lar as these are depcudent t>n sen*or>" exprriencc 
alone. 
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The dcitniclion of the sigh* centre, therefore, not only makeft the 
individual b1tn<l prcsentativdy, but blind re-prc^cntativcly or tdci^ly, and 
ali memorirf tMto which vistuii (karoct^s cnUr in part 9t whfU become 
mmiied and imperfect, or arc uiuHy rooi€<i out of consciousness. The 
destruction of the eye render* the in<3ivk!ual Wind only presentativdy, 
but his visual memory and visual ideation remain unaffceted. And it 
would be extremely interesting: to ascertain whether, in an individtiaT 
bom blind. Ihe sight centre present* any peculiarilics diher as regards 
the fonns of Ih* cells, or their procc«£es or otherwise, differing from 
thos^ of the normal bram. If mch were detectable, we should come 
near arriving at the cliaracters of the physical basis of an idea. 

In the remarkable and. in a physio*p«yehc^og:ical «enfte, higlily in- 
Itmctive coodttion tcrmec! aphasia, many of the principten above laid 
down are tttrikingly excniplilkd. 

The subject of apha^iia U deprived of the faculty of artkuUtc 
speech, and atiio vcr>' (generally of the faculty of cxpressinj; his thouf!:ht8 
in wnting, while he continues intelligently to comprehend ttie meaning 
of words spoken to him, or, it may be, to appreciate the meaning of 
wnitcn language. An apbasic individtul knows perfectly well, as ex- 
hibited b>' his ^stures. if a thing U called by its right name or not, but 
he cannot utter the word liimself. or write it when it issufifs:e^ed1ohini. 
In his atteraptt, only an automatic or interjectional exprccsicn or some 
unintelligible jargon e«<apca his lips^ or unmeaning scrawb are set down 
im paper av writing. 

This affection is usually, at first ai least, associated with a greater 
or leas degree of right heniiplegia, but tlie motor affedion of the right 
side* chiefly of the right arm. is often slight and transient, or may be 
wanting from the first, the only nidication of motor paralysis bring a 
paretic or weak condition of the oral muscks of the ri^ht side* 

The mability to speak is not due to paralysis of the muscles of 
articulation, for these are set in action and employed for purposes of 
mosticatkm and deglutition by the aphasic individual. 

The cause of this affcctkw was thown by Broca — antl liis observa- 
tions have been cosifimied by tIiou9and> »f olhrr ca>e> — to be associated 
with disease in the region of the posterior extremity of the third left 
frontal convolution, where it abuts on the fissure of Sylvius, and over- 
laps the island of Reil. a regiwi which I have shovni corresponds with 
the situation of the molor centres oi articulation in the monkey. 

One of tlte nKist commou causes of tltc aflcctiou is softctting of this 
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region, consequent on sudden stoppage of the circulation by embolic 
plugging of the arterial channels which convey its blood supply, by 
whidi the functional activity of ihc jiart is tcmixiTartly or pcnnanentlx 
tuxpended. 

Owing lo llic proximity and common vascular supply of the motor 
cctitre» of the hanj iuid faciiit tnuncle^ it ix ea»y to %tx how tbcy also 
becofiK implicated in the lesion of the centres of aniculation, and why, 
therefore, dextral and facial motor paralysis should so comnxnily occur 
along witli aphasia. This may be taken as further evidence in proof 
of the fact that lesions of the cortical motor centres cause motor paral- 
ysis on the opposite tide. 

The escape of the articuatory muscles from paralyais in unilateral 
lesion of (he centrci^ of articulation it nccotmted for by the bilateral 
influence of each centre whidi has been experimentally dcttionstrated. 

The Ios» of speech actually or in idn frum dc>tntaioii of the ocn*- 
tres of articulation is not more difUcuh of explanation on the principles 
bid down in this chapter, than the loss of sight presentatively or rc- 
preMm:atively from destruction of the angular g>ri. That whieh con- 
stitutes the apparent difScully is the explanation of specchles^ess with- 
out motor paralysis from unilateral legion of the centres of aniculation 
in the left hemisphere. 

Thi^ difficulty is explicable on the prmctplo; laid do^vn in reference- 
lo motor acquisitions in general. As tlic right side of the bo<!y id mofe 
especially concerned iti volitional motor acts, so the echtcation b prtn* 
dpally in the motor centres of the left hemisphere, and these centres arc 
more especially the organic basis of nwtor acquiiilions. 'r\yt left ar- 
ticulatory centres, as has been argued by more tlian one obserx-er, pre- 
ponderate over the right in the initiation of motor acts of aniculatiocu 
Tliey are. therefore, niorc especially the organic basis of tlte memory* of 
artkcubtions and of their revival tn idea. The destruction of the left 
arlirublory centres rt-moves the niolrtr limb of llie cohesions whie^ 
hav'e beat formed by long education between the centres of hearing and 
light, anil briwren tlv centrcr« of tdcatton in general. 

Sounds aciual or revived fail to excite corresponding arlictilalions 
actually or m idea* The tndividual is speeddess. the motor part of the 
sensori-motor col»esion, sound- art iculalioo, being hroken. Tlie *ight of 
written symbols alfto fails to reproduce the e<}uivalent articulatory actioOt 
actually ^r in idea. Tlic individual is speechless, hee^uM? the motor 
dcufrcnl of tile scnsori-motor cohesion, sight arucuUtion* is broL:eii. 

Ideally revived sights, sotind«, touches, tastes, smells f«l to call up 
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Uic symbolic articubtiorib^ liciicr tht indivuluiil cauiiot express his i<lca4 
in lan^^f-c^ aitc] in 50 far as Unguagc or mtcmal speech is ncccksary \o 
ooRiplcx trains of thought, in that proportion is thought impaired. 
Thought, however, nay be carried on without language, but it is thought 
in partinilars, an<I is a$ cumbfou.^ an^ lirniled as malhemalical calculi* 
tions without algebraical symbols. Tliought. as has Ixvn observed by 
Bain, is in a great racAtttn* carn<*d on by internal lipeech, tL r, through 
the ided or faint r«-excitation of the artknlatory proeestca which are 
symbolk of ideas. Thb i* *hovm by the unconsciously executed raovc* 
ments of the lips and tongue which all persons exhibit more or Icss> and 
some so ofavioiisly that Uic unconftciotis processes ri»e ahnost to the 
point of whispering. So also the blind deaf-mute Laura Bridgman, 
whose language was symbolic movements of the fingers, during tiK'ught 
or when dreaming, unconsciously executed tlie same movements as she 
was accustomed to make in the actual exercise of her manual speech. 

An<l JTi«t aft ideas lend to excite their symbolic representalions in 
articulation or in manual movements^ fio doc« the actual or ideal revival 
of the articulatory cr manual movements tend by asiiociatioin to call up 
the other limbs of tlie colicsion^, whether simple sights, sounds, taster, 
smells, or their combinations. The imponance of this connection be- 
tween the articulating centres and the centres of ideation in general, 
will be tbown more fully in reference to the voTtintaTy revi\^l of ideas 
and eonlrol of ideation. 

Wc have seen that a person aphasic from destruction of his speech 
centre (as w* may for ^liorinesK call th^ articubtory motor centres ^f 
th« left hoini«)>h«rc) siill remains capable of appreciating th<; meaning 
of words uttered in his hearing. In this respect he docs not (and there 
is no reason why he should) differ fnxn a normal individual. His 
centres of sight, hearing, eic-. being unimpaired, he is as capable as 
before of sight, aud;toryp tactile, gustatory and o! factory ideation. The 
difference consists in the fact that in the aphask tndividtial the vrord 
spoken, tliough it calls up the idea or TT>caning, cannot call up the word 
itself actually or in idea, owing to the centres of word executinn and 
word ideation bring ckstro^rd. The appreciation of the meaning of 
spoken words is readily accounted for by the fact that in (he proceri 
of education an association is formed directly between certain sounds 
and certain objects of sense, simultaneously with, if nyi antecedent lo, 
the formation of the cuhciive association between these sounds ai>d cer- 
tain acts of articulation. Tlie cohesion or association between sound 
and meaning remains unimpaired in aphasia; it is the cohesion between 
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sound and artioilation which is broken, by removal oi tiie motor hctor 
of the organic nexus. 

The association betw««n vtfib!e f^boU and things si^iiied is, 
hoy^CYtr, secondary to the assccialions formed between sounds and 
ihings signified, and iKtwcoj sounds and anicnlatiotis, for itpcvch pre* 
cedes the an of writing. In the first itutance, when an inclivtdual is 
learning io read, visfble symbols arc translated into artiailations and 
revived sounds before they call up the ihini^ signified. This translation 
occurs in all at first, and continues apparent in those persons not nuich 
accustomed to reading, for they only understand by articulating in a 
note or les* suppressed manner all the while- Just as an individual in 
Imming a foreign langtiage is ii first obliged to trannlatc the words 
intp lii» vernacular liefore he reaches the meaning, bat comes by famif- 
iarily and practice to associate the new words with their meaning di- 
rectly withoat the aid of the vemaajlar, and even to think in the new 
language, so it is possible that by long experience in reading, a direct 
association may be established between visible symbols and things sig-* 
rifled, without the mediation of articulation, Tn snch a case a person 
who has his speech centre disorganised will still be able to comprehend 
Ihc meaning of written language. A person, on the other hand, who 
has not eftablished the direct association between visible symbols and 
things signified, and is still obliged to tnnsLiie through articulation, 
will, by destruction of his speech centre, fail to comprehend wrinen 
language, though he may still understand spoken langmge. 

In leanung to write a new association has to be grafted on to tlfe 
association already formc<l between sounds and anJcidatkinA. The tvew 
cohesion is between sounds and certain s>'mboltc manual ny>vcmcnts 
guided by sight, which symbolic tracings arc the equivalents of certain 
acts of artietilaticn. In the first inilance this association between 
sounds, or sounds and things signii^ed, and manual movements, takes 
ptacc through (he mediation of the centres of articulataon, for the scnmds 
or ideas arc fir^t reproduced actnally or internally by articuUticfis be- 
fore their equivalence in written symbols is established and rccof:nised. 

By education, and by the familiarity engendered of long practice 
in expressing ideas l>y written s)'mbcls, a direct association becomes 
csCabli»Jicd between sounds and ideas, and symbolic manual movcnM:nl», 
uitliout the intemtediatiun of arttuiUtiun ; and in prupurtion as tJie 
trunstatioD tlirougli arlicjlaiiofi i» di^peiisf.-d with, tii tlut proportkni wiU 
an individual continue able to write who i» aphakic from disease of hts 
speech centre 
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Id tbt grtat nujority of cases of aphasia, met «ith in hospitals^ the 
direct a5»ociit>oci between sounds and tdca5 and manual equivalents of 
artkiilaticms has noi been established, except for very ftimple and con* 
stantty repeated aos of writing such as signing ooe's itanie: and hence, 
as the inten-oition of articulation is still necessary before ideas can be 
expressed in writing, destruction of the speech centre cauiea not merely 
aphakia, but also cs^raphic. 

Examples of all thete diflferent oonditkms are to be met with in 
aphakia. Some can neither speak ftor write : some can write but cannot 
speak; sorre can write their names but cannot write anyihiag ehe; all 
can comprehend spoken languaj^e; many can comprehend vk-Htten tan* 
guage; others not at all. or very imperfectly. Ikuvcen the normal con- 
dition of the speech centre and its total destruction, many iriermediate 
abnonnal conditions occur, whidi e?cemplify thcntsdvea as partial 
aphasia, and partial disorden of speech. In loirte cases there seems to 
be such a perturbation of the centres, that though the individtial is not 
aphakic in the sense of being ^peecliless. yet the associations between cer- 
tain articubtions and certairi ideas are so disturbed th*Lt m attempts 
to speak only an incoherent Jumble of woeds comes forth, HiU is a 
condition of ataxia mther than aphasia in the proper senie of the term. 

The speech centre is. as has been stated, m the grest majoritv' of 
instances situated in the left hemisphere. But there is tio rcsson, be- 
yond education and heredity, why this should necessarily be sa It is 
quite conceivable tliat the articulatinf^ centres of the right hemisphere 
shouk) be educateil in a timilar manner. A person ^ho has lost the 
twc of his right hand may by edncation and practice acquire with his left 
all the cunning of the right In sudi a ca£e the manual motor centres 
of the right hcinisplierc become the centre* of moior acquisitions ^imibr 
totjioseof the left. As regards t)ie artkubting centres, iltc rule seems 
to be that they arc educated, and become the organic scat of volitional 
aoiuEtitkms on tlie same Mdc as the manual centres. Hence, as most 
people arc right-handed, ihe clucation or tl>c centred of vclitk>nal move- 
ments takes place tn the left hemisphere; This is borne out tn a strik- 
ing manner by the occurrence of casta of aphasia with left hemiplegia 
in left-handed people. Several cases of this kind have now been put on 
record. {Vide Thdsc Mongi^. Paria. 1866; qtioted by l^-pine, "La Lo- 
caliaatioa dans W Maladies CMbrales," l^iris. 1875. Kussell "Med. 
Times and Gajcitc." July 11. Oct. 24, 1874. Case (unpubhihed) com- 
municated to me by my friend Dr. Lauder Brunlon. of St. Earthed 
mew's Hospital ) 
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Tb«e casfs more than counterbalance any excq)l>on to ih^ rule 
that the articulating: centres arc educated volitionally on the same side 
a^ the manual motor ccnirca. Ttie rule need not be regarded a» 3b«o- 
lutc, and w<? may admit exceptions without invalidaiing: a single con- 
chision respecting the pathok)^* of aphasia as al>ove laid down. 

Though the left articulatory centre U the one commonly and ^tt- 
cially educated in speech, it is quite conceivable that a person who has 
become aphatk by reason of total and pcmiancnl dcstmction of the Mi 
speech centre, may reacf^uire thr faniUy of speech by education of the 
right artJcuUtory centres. To a certain extent they have undergone 
education alon^; with thov? of the left through associated action, regi^ 
termg auIoiKatically, as Hughlings- Jackson puts It, the volitional act* 
of the left. This automatic may be e<Iiicate<l into volitional power, 
though at the age at which aphasia usually occurs, there is less capacity 
and plasticity ir the nerve centres for forming new cohesions and asso- 
ciations. The rapid reoover>" which so frequently occurs in cases of 
aphasia, especially of the kind dtic to embolic plucgiitg of the nutrient 
artfTie* of the left centre?, h not «> much to be regarded as an tndieaf iofi 
of the education of the right centres, but rather of the re-establi^unent 
of the drculadon and nutrition bi paria only tcniporarily rendered 
functloalesa. 

But there are other cases which woukl seem to show that recovery 
of speed] may take place after a lesion wttkh lias caused complete and 
pcrmarent destruction of the left speech centre. A case which s<ecms to 
me to be of this nature has be«n irported by Drs. Batty. Tuke and Frascr 
("Journal of Mental Science." April. 1872). who, however, have ad- 
duced it as an instance opposed to the k)calisation of a speech centre, 
which in one sense, 1. e., as against absolute unilateral loealisation. ii 
certainly is- Tbc case in essentials is that of a female patient who was 
rendered unconscious b} the occurrence of ccrtbial hemorrhage. Oit 
her recovery she was foand loully q>cech1ess, and site remained so for 
an indefinite period. In process of lime, however, the facuhy of speech 
was restored in grc»t measure, though never quite perfectly. "During 
the whole period of her residence two peculiarities in her speech were 
obterved^-a thkkness of articulation rcsembting that of general paral- 
ysis, and a hesitancy when about to name anything, the tatter increasing 
very much aome months previous to her death. 

"The thtckDCGs seemed apparently due 10 »light immoMltty of the 
t^por lip wbco apesking. but there was no paralysis wlven ttie lip was 
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voluntarily coniprcssed a^inst its fellow. Tbc inaction of Qie upper 
tip wa£ observed by all 

"The hesitancy wai most marked «rhoi she came to a notin, the 
hiatus varying in duration according to the uncominonness of the word 
Latterly, she could not recall wen the oommonest terms, and periphrases 
or (rcjiturca were used to indicate her meaning* She w.os alw^&y* relieved 
and plea&ed if the words were given her, when site invariably repeated 
them. For example, she would say, 'Give me a glass of / If asked 

11 it was "water r she uid, "Na' 'Wine?' 'Na' 'Whisky?' 'Yes. 
whiskv/ Nntr did she hesilcte to orticutatf ih4 word whm she 
heard it" 

Death occurred fifteen years after the seizure* aod it was found 
post mortem that there was total destruction sik] 1o«s of iubstance in 
the cortical region in the left hemisphere corresponditig with the positioti 
of the centreft of artietitation. Thiit «e«m» to me one of the c!ear«9A ctscft 
of re-acquisit>on of the faculty of speech by educAtion of the articulating 
ccnlrcA of the n|^ »-:de- That speech was lo«t in the fir^ instance is in 
harmony with the usual effect of lesion of ihc left speech ocntrc. Edu- 
cation of the right side had not become <iuite perfect even after fifteen 
years, and that peculiar hesitancy, and the fact, which the authors them- 
seK-es have speci.i!ly noted in iutics. that speech often required the aid 
of HiggestioQ, is in accordance with the less volitional and greater auto* 
matjc power of the right hemisphere. Aphasia being cuentially dtie to 
the destruction, temporary or permanent, of the centre* of excitation 
and organic registration of acts of articulation, U a significant proof 
of the fact that th<Tc is no break between the ph^-^iological and psycho- 
logical funaions of the brain, and that the objective and subjective are 
not separated from each other by an unbridgeable gulf. 

^^'e Have now traced the development of the volitionaJ COSItrOl Of 
the movements, and the mode ia whidi the memory' of volitional acts 
becomes organised in the motor centres* The conclusion reached is that 
the volitional control of the movenKn1» beconxs established when an 
organic cohesion is welded between a consciously discriminated feeling 
and a definite and differentiated moior act. The vditJonal control of the 
bdividoal movements having once been established the work of educa- 
tion advances, and the conditions of volition become more aikI mOTC 
coniplcx. The volition of the untutored and inc?iperieaced hifant is 
of a more or les& impubive diaracter^ ita action being conditioned mainly 
by intproaiom or ickas of the moment- As^ociatkuis have noc yet been 
fanned between the pleasurable a:Ml p^onful remote consequences of 
acUons. Experientio dceet, A chtld which has acquired the d[fferen' 
dated control of Its hands is impelled to touch and handle whatever 
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Strongly attracts its sight. Hie tight of a bright Rame MimuUlei a 
desire to handle it This is followed by severe bodily pain, and an asso- 
ciation IS formed between touching a certain btilliant object and severe 
sufForing, The vivid mrniorj- of pain cxprrienced on a former occasion, 
is EufVicient to counteract the impulse to touch when the child h again 
placed in similar drconutaiKcs. I Terc wc have a simple case of the con* 
Aia of ffioUveSi and the inhttntion or neutralisation of one motive by 
another and stronger. Action, if it results at all, is conditioned by the 
stronger- Similarly, a hungry dog is impelled by the sight of food to 
seize and eat- Should the present gmtification bring with it as a con- 
sequence the severe pain of a whipping, when certain articles of food 
liave been seiztd, an auoctalion is formed between eating certain food 
and severe bodfly pa^n : so that on a futurr occasion the memory of pain 
arisen fitmuItancourJy with the desire to gratify hunger, and, in propor- 
tion to the vividncSiS of the memory of pfttn, the impulse of appethe ia 
neutralised and coiinteracte<I. The do|C is said to lia^-e learnt id curb Its 
appetite. 

A* experience increases, the associations between acts and cense- 
tjuencrs increase in complexity. Both by personal cxpcTience. as well aa 
by the observed experience and lestinKwy of others, ai^socialicns arc e»- 
fablisl^ed hciu-een actions and their remote consequences as pleasures or 
pains, and jl is found that pre«ert gralificalinin msty bring a greater and 
future pain, and actions causing present pain may bring a greater pleas- 
ure. As the great law cf life i* ttYvrr conv^Hifntur naturae — to secure 
pleasure and amid pain in tlic highest aitd nwsC general sense, and not 
for the tT>on:>cnt only (a law which cannot be tranr^greswd wtlh tmpuii- 
ity)— 4Ctioas are conditioned no longer, as in the infant or untutored 
antmal« by present desires or feelings alone, but by prc5ent desires modi* 
fied by the ideally rei-ived feelir^ of plasure or pain near and remote, 
whkh experience ha« associated with decile actions. The motive to 
action is tJitis the resultant of a compU-x system of forces ; the more com- 
plex, Ihe wider tlie experience, and the more numerous the ai«ocial»onA 
formed betwem actions aiwi their consequences, near and remote. 
Actions »A conditioned are regarded as n\atitre or detibcratc, in contra- 
distinelion lo cmpul«ivr vnlitioru, hut the dilferencc is not in kind, but 
only tn dagree of complexity ; for in the end, aetionit conditioned by il^ 
r«*tiltant of a complex system of assodalions are of essentially the 
tame eharacter as those conditioned by the simple stimulus of a pres^-at 
feeling or desire, where no other aiisociations have as yet been fonncd 
capable of modifytng it. 
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But what is normtl tn the mfant or unlulorcd antmal. may be posi- 
tive insanity cm the part of the educated adult. If in him action* ftre 
conflitioned merely by prcficnt feelings or desires, iirespecUve oX, cr in 
spite of, the a»ociAliors formed by experience between such acts a^v^*i 
ilKtr consequences as pains, tbeic is a reversion to the infantile l)-pc of 
volition; the only difference bdng, that in the one case nc opposing 
associations have as yet been formed, while in the other, though formedt 
they prove of no avail. An individual who so acts, acts irrationallT; 
and if in anyorie, nctwilhstamlinp the opposini^ influence of past asso- 
ciations, a present feeling or desire reaches such a pitdi of btensity 
as to overbalance ihe*t* a«ftocia(ioni, the tndividual i« «ai<l *o act in spite 
of himself, or, metaphor ieally, against his will. Such tendencies occur 
more or lew in all, but they arc rxemplifie<l more especially in certain 
forms of hisaniiy, in which :hc individual bco^nxs the viaim of some 
morticl desire, and i% impelled irresbtibty, and to hit Itorror, to oommu 
some act fraught witli dreadful consequences. 

Tile tendency of feelings or defitrcs to expend thcm&clvcs in action 
leads to the consideration of another facuhy which plays an onportant 
part in the regulation and control of ideation and actiocL 

The pnmnrdtal elements of the volitional aeift of the infant, and 
also of the adult, an- capable of being r^luced in ultimate pliysiological 
analysis to reaction between the centres of sen?(ation and those of motion. 

Bat besides the poi^-cr to act hi response lo feeling or desires, 
there i^ also the power to inhibit or restrain actkn^ !]otwithstar>ding the 
tendency of feelings or desires to manifest themsdves in active motor 

OtttbUTTtt. 

Inhibition of action is either direct or indirect. 

As an example of indirect inhibition, we may take the inhibition 
of r«flex action, wliieh h nused by a *imul(anwm* «tronj;cr *ensory 
stimulus. Thift is paralleled in %x>litioDa! action by the inliibition or 
Dcutrali&atioii of one motive by auoO»cr and stronifcr. 

As an example of direct inhibition, we may take the inhibitory 

action of the vagus upon the hean. This is due to an influence of the 

vaguii on the cardiac motor ganglia by which their activity is restrained. 

'*The heart contain<; within Itself numerous ganglia, which kcei) up its 
rhythmical contractions even for scene time after it has been rcnwn'ed 
from the t»dy. The tenninal branches of the vagus ner\e in the heart 
are connected in »oiiic way witli these ganglia, and whenc^'cr ii is irri- 
tated the ganglia cease to act on the musctilar substance, and the heart 
itandc completely still in a relajged condition. The t>ranches of the 
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v^gus which Iiavc this aclion resemble motor nerves in thdr conveym^ 
*n initaiioii applied lo them towards the jwriphery. and not towards ibc 
centre* iiml nUfi in Uicir origm, (or dlUiuuj^h thcjr run in the vagns tlicy 
arc really derived from the apbuil accvMory nerve, and cnly join ihc 
vagus near its origin. TTie o(her fibres of l\w spinal acr«*r»ry ^ to 
muscles, uid when tbey are rxciled they set the muscles in action, but 
tliose zolnfr to the heart do not end in the muscular fibres, but in the 
ganglia, and they produce rest instead of motion, relaxation insiead of 
contraction/' ( louder- Brunlon, "On inhihition. Peripheral and C<ai- 
tral/' "West Riding Lunatic Asylum Medical Repons," vol. iv., p. iBi.) 

The centres of direct inhibitbn arc thuj^ truly motor in characteTi but 

thetr action is expended in the motor centres proper. 

As an illustration of volitional inhibition we may take the power* 
accompanied with the feeling of effort, to rein in and tnliibii the ten- 
dency of powerful feelings to exhibit themselves in action* The battle 
between inhibition and the tendency to active mtHor ontburtt, b indi-* 
catcd by the tension into whidi the muscles are ihrovm^ and yet kept 
reined in, so lliat under a compiraiivcly calm exterior there m^y be a 
raging 6re, threatening to burst all bonds. 

'ITie inhibitory centres are not equally developed or cdiKatcd in all, 
nor arc they e<)uaI1y (leveloi)ed in the same indiviihial in respect to par- 
ticular tendencies to action. But this faculty of inhibition appears to 
me to be a fundamental element in the attentive concentration of con- 
sdousneu and eontrol of ideation. 

It has been properly remarked that we liave no direct volitioftat 
control over the centres of ideation. Ideas onec excited centrally or 
from pcrrpherkal impressions laid to excite each other in a puicl) redcx 
manner, as Laycock and Carpenter have pointed out. Left to them- 
selves ideas excite ideai along the lines of asMxiation of cont^iity and 
stnutarit>- — coherently in the waking state, when all the cenlre^ and 
senses arc functionally active; ino^erently in dreams and delirium, 
where the various centres are functioning irregularly. 

But wc have the power of concentrating attention on one idea, or 
class of ideas, and their immediate associates, to the exclusion of all 
others, a power differently developed in different individuals. Wc can 
thn* modify and conrrol tl*e current nf idr-aiion, amt wc can alsri^ to a 
certain extent, voluntarily call up and rct^n in conscioufiness pankutar 
ideas and |>anicuUr asaocUttoni of ideas. 

On what physiological basis this psychological faadty rests is an 
extremely dilficalt question, and is one scarcely capaWe of experimental 
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detcrminatiocL The following^ considcntions are therefore more prop- 
erly speculations than deductions from c7cpenit>cQl^1 data. 

Ik)ih the voluntary exdutioo of ideas and the conccntiation of con- 
MnousjicftA by which the current of ideation is controlled, sctin to be 
c^cntlalty dependent on the motor centres. The fact that atlention in- 
volvea the activity of the motor powers h&» been dearly enunciated by 
Baiji and Wuiidt 

Bain ("Tlw Emotions and the Will," 3rd cd. 1875) rcriarks as 
follows:— "!l is not obvioii» ai firrt jiglit that the retention of an idea 
m the mind is operated by voluniary muscles. Which movements are 
operating^ wh^n 1 am cogilaiijig a circlr, or Treoli«rtirg Si, PaiiVn? 
There can be no answer civni to this, unle^vti on the assumption that the 
mental or revived imaf^ occupies tlic same place in the brain and other 
parts of the sj-stem as the oripnal sensation did, a pasilion .supported 
by a number of reasons adduced in my former volume ("Conti^ity/* 
§10). How there being a muscular element in our wmsatioTu, c^pccudly 
of the hi^Kr senses^-loqch, hc;»nnj;, sifrhl — this clement must some- 
how or other have a pbce in the after remefnhrance of the idea, 

"The ideal circle is a reMoritig of those currents that would prompt 
the sweep of ttie eye round an ideal circle; the difTerence lies in tlie 
last sUkgt^ or in stopping short of the actual movement performed by the 
organ" (p 370). 

In these sentences, and particubrly the last. Bain seems to me to 
have clearly mdicaled the elements of attention, which I conceive to be a 
combination of the activity of the motor, and of the ifihtbitory-rnotor 
centTen, 

In calling: tip an idea, or when engaged tn the attentive considera- 
tion of some idea or ideas, we are in reality throwing into action, but in 
an hihibittd or suppressed manner, tite movements with which tike sen- 
sor}' factors of tdeatloii are asM>ciated in organic cohesion. 

Wc think of fonn by iniiiatin}; and then inhibiting the movements 
of the eyes or hands through which and hy which ideas of (ofm have 
been gained and persist. And just as »ensory impressions or sensory 
ideas tend by aMOciation to call up ideal or actual movements, so con- 
versely, the excitation of movements tends to call ap by a&K)cialion the 
various sensory factors which combiitc willi these parttctilar movenKnts 
to form conplcx ideas. In the caw of Ideas, the motor clenient of whidi 
is not apparent, tl>e method of excitation can be referred to tlie articu- 
latory movements with which as symbols ideas are associated. This is, 
in fact, the most usual method of recalling ideas in general. We recall 
an object in idea by pronoimcing llie name in a suppressed manner. 
We think. llHrrcfore, and direct the current of thought in a great measure 
by means of internal speech. 

z. El 
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TTiis is essentially the case with respect to the recalling of abstract 
ideas as contracIistinGfuisbed from concrete and particular. 

The ahtlr:k<:t qualities and relations Qt oh'jccH cxiiit only by reflMXi 
of words, and wc ihink o! tlic concrete or particular tnK(ance« out of 
which the general or abstract have been formed, hy making the aym- 
bollc nioveiTicnis of articuLation with which these ideas cc^cre. 

An aphasic imlividual is incapabk* of abstract ><Iration or trsifis of 
tbougfat. He tliinks only in paniculars, and hts thoughts are con<litioned 
mainly by present impressions on his organs of sense, arousing ideas 
according to the usual laws of association. 

The recall of an idea lidni; thuit apparently dependent on excttatkA 
of the motor clement of iH composition, the power of fixing the mtten- 
lion and concentrating con*dousnea depends, further, on inhibition of 
ihc movcmcnt- 

During the lime we are engagrd in attentive ideation wc suppress 
actual movements, but keep up in a state of greater or less tension the 
centres of the movement or movements with which the various senftory 
faiilors of ideation coiiere. 

By checking tlie tendency to outward diffusion in actual motion, 
we thereby tncnrase the internal diffnxion, and concentrate confciousness. 
For the degree of conscioucnesi is inversely proportional to ibe amount 
of external diffusion in action. In the deepest attention, every move- 
ment which would diiniiusli irtenial dilTufiton t^ likcfwlse inliihited. 
Hence, iu deep thought, even automatic actions are inhibited, and a man 
who becomes deep in thought vrhtlc he walks, may be observed to 
stand stitl. 

The excitation of the motor ocntres, inhibited from odcma) dif- 
fusion, expend* it^ force internally along the lines of organic cohesion, 
and the Tarous factors whi^h liave become organically coherent with 
any partieuUr morenient rise into cOfludotuDetJ. This inhibited excita- 
tion of a motor centre may be compared 1o tug^it^g at a plant with 
brandling m>i%. TIjc len^ion cause* a vibralile ihrill to the remotest 
radicle. So the tension of the motor centre keeps in a slate of conscious 
thrill tlie ideational centres organically coherent thercwiih. The centres 
of inhibition would therefore fonn the cliief factor in the concentration 
of conscioujitess and the control of ideatioa They have, however, no 
tclf>delcnninlng power of activity, but are called into adioti by the 
same stimuli which tend lo excite actual movement. Tlie cmlre* of 
mhibition undergo education along with the centres of actual iibotion 
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during the growth of volition. The education of the centres of mhibt- 
lioD iniTyxttieei the element of ileltberntion into volition, for action at 
ihe insligatioii of present feelings is fiUfipen<Icd until the s^arioiis a£«o- 
ciBtk>fi& which have clustered round any indivi^ltiaJ net have ari^n in 
cOfiscSoiuneis. Tlie resultant of the various associations, the revival of 
whreh is conditioiied by the present feeling and the eoncentration of 
coviMnouRieis whidi it instigates, is the motive which ultimately deter- 
mines the action. 

In proportion to the development and degree of education of the 
coitreft of tnhtbition do acts of volition lose their intpttlsive character, 
and acquire the i^pcct of deliberation. Prc^tciit impulses or feelings, 
instead of at once exciting actbn, as in the infant, stimulate the centres 
of inhibition simultaneously, and suspend actioti until, under tlie influ- 
ence of attention, the associations engendered by past experience t>e- 
Iween actions and their pleasurable or painful consequences, near and 
remote, have arisen in consciousness. If the centres of inhibition, and 
thereby the faciiltj- of attention, are weak, or present impulses unusually 
strong, volition iK impulsive rather lhi*iti deliberate. 

The centres of inhibition being thus the essential factor of attention^ 

constitute the organic basis of all the higher inlell«s:iua] faculties. And 

io proportion to tlKir dcrelopincut wv iitK>uld c.'^pcct « corresponding 

intellectual power, 

"A ^eai pnifusion of remembered tm:^s, ideas, or notions, avails 
little for practical ends without the power of arrest or selectioti, which 
in its origin is purely voluntary. We may have ihe luxuriousncsii of a 
reverie or a dreani, but noil the compliance witli a plan of operations* 
l>r Willi TuXts of compofitton." (Bain, p, 371.) 

In proportion to the development of the faculty of attention are the 
intelltctual and rellective powers manife-«ted. Ti\\s i% in accordance 
with the anatcmical development of the frontal lobes of the l>fain. and 
wc have various rxperimental and pathological data for localising in 
these the centres of inhit>ition, the physiological substrata of this psy- 
chological factdty. 

It has already been shown that electrical irritatica of the antero- 
frontal lobes causes no motor manifestations, a fact which, though a 
negatix*e one, is consilient wiUi the view that* though tiot acttially 
motor, they are tohiMtory-motor, and expend their energy b indudngf 
intcmal changes in the centres of actual motor execution. 
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Centres of direct inhibction and ncrvc» of inhibition nrc, as vre liav« 
wten, all ccntrjfug^t, or inolor, in chancier, anil ti hiui abo been ahown 
that xly: frontal regions are directly connected with the ccninfugalr or 
motor, tracts of the peduncular cxpamion or corona radiata. 

The removal of the frontal lobes causes no motor paralysis, or other 
evidan ptiysiolof^ical effects, but causes a form of menial dci^dation, 
which may be reduced m ultimate analysis to loss of tlie Eacuh^ of 
altentsnn. 

The powers of attention and concentration of thought are, further, 
nnall and imperfect in tdiotn with defective development of the frontal 
lobes, and disease of the fronul lobes is more especially charactenstic 
of dementia or general mental degradation. The frontal r^ons whidi 
corresiKMid to the non-excitable reeion* of the brain of Ihe monkey are 
small or rudhncntar^' m \he lower animils* and [heir intelligence and 
|K>wers of reflective thou^clit correspond- 

The development of the frontal lobes is greatest in man with the 
highest intellectual powers, and taking one man with another, the great- 
rst intelleclual power is diaracteristic of ihe one with the greatest fron* 
lal development. 

The phrenologists have, 1 think, good grounds for locali^ng the 
rcUfCtivc faculties in the frnntal regions of tl>e brain, and tltere v^ nolh* 
ing inherently intprobab^ in the view that frontal development in special 
regions may be indicative of the power of conccntratkm of thonght and 
intellectnal capacity in special directions. 

In this chapter 1 have contented mywll with indicating very briefly 
aonie of the more inriioitaiii psydioloi^ical priitciplcs which seem lo mc 
fairly dedtKiblc fnmi cxperimmtal investigation into the anatomical and 
pltysiologic^l &nbstraca of mind, priiKiples whkh in maiiy respecL<i coin- 
cide with those expounded by Bain and Herben Spencer. 

Many other trnporlant points in cerebral phyiiology sdll remain tifi 
be considered, such as the relation of Ibe encephalic centres to nntrMve^ 
or troplik processes ; the conditions of the normal activity of the brain ; 
Ihe physiological condit>on« of consciousness, etc. : but as these qucaiioafl 
rei^uire discussion in the \\eh\ more of the phenomena of dtftease in man, 
llion of experiments on ih^- lower animals. 1 propose to reserve thrae ftrwl 
simitar to|Mca for another treatise, specially devoted to the consideration 
of disease* of tlie brahL 
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(l), placed on the postcro-parietal lobule, indicates the positxm of 
the centres for movements of the opposite leg and fool such a» arc con* 
cemcti tn locomotion. 

(^)f (3)- (4)> pbced together on the coiiroltJtions t>outKltng the 
upper cxtrcnuly of ihc fjMiirc of Rolaiitlo, tiiclutlc cciilrcs for N-aiiou* 
complex moii-ctncnti of ihc flmu; and legs, mdi as are concerned in 
climl^ni;, twimming. etc, 

( 5) . rittiated at the posterior extremity of the superior frontaj coo- 
vdution, at its junction with the ascending fiYvnut, i« \\>c cenlre for ihc 
extension forwards of the arm and hand, as in putting forth the hand 
lo tooich something in front. 

(6), iituateO on ihc ascending irontaJ, jusi bchiDd the upper eud 
of the po^erior cxircmity of the middk frontal convolution, is the 
centre for the nwvements of the hand and forearm in which the biceps 
is partkularly engaged* vis^, supination of the hand and flexion of the 
forcamL 

(7) and (8). centres for the elevaior* and depresKOr^ of the anijle 
of the mouth respectively. 

(9) and (10). incitided tof^her in one, mari: the centre for the 
move m ent* of the lip^ and tongue, as in articulation. Thift is the rcipon. 
disease of which causes aphakia, and is generally known ok Broca'i^ 
convohition. 

(11), the centre of the platysma, retraction of the angle of the 
mouth- 

(12), a centre for bteral movements of the head and eye*, with 
elcvaiion of the eyeUda and dilation of pupils 
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(a), (b), (c), (d), placed on the ascending parietal convolution, 
indicate the centres of movement of the hand and wrist. 

Circles (13) and (13') placed on the supra-marginal lobule and 
angular gyrus, indicate the centre of vision. 

Circles {14) placed on the superior temporo-sphenoidal convolu- 
tion, indicate the situation of the centre of hearing. 

The centre of smell is situated in the subiculum comu Anunonis 
(inner surface of brain). 

In close proximity, but not exactly defined as to limits, is the centre 
of taste. 

The centre of touch is situated in the hippocampal region. [But 
feeling centres seem also to be located in the same regions as the corre- 
spoa<£iig motor centres. — £d.J 
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Sir William Crookes was bom in London in 1832. Since 1851 he 
has given himself to original research in chemistry. In 1859 he founded 
the *'Chemical News" and in 1864 became editor also of the "Quarterly 
Journal of Science." He is both a practical and theoretical chemist, — 
an authority on sewage, beet sugar, dyeing, calico printing ; the inventor 
of the Crookes' tube which led to Rontgen's discoveries ; and a theorizer 
on the ultimate composition of the atom. He is a believer in telepathy, 
and his deep insight into the laws of radiant energy demands a careful 
consideration of the hypothesis he explains below. 



TELEPATHY 

The task I am called upon to perform to-day is to my thinking by 
no means a merely format or easy matter. It fills me with deep concern 

to give an address, with such authority as a president's chair confers, 
upon a science vvliicli, though still in a purely nascent stage, soenis to me 
at least as imix>rtani as any other science whatever. Psychical science, 
as we here try to pursue it. is the emhryo of somclhinj;;: which in time 
may dominate the whole world of thought. This possibility — nay, 
prDl>ability — iloes not make it the easier to me now. Embryonic devel- 



P9VCH0LOCV 



3» 



opcncnt is apt to be both rapid and interesting:; yet the pnidcnt oiaa 
ihnnks from dogmatising on the egg until he ha^ seen the chicken. 

Nevertheless, T desire, if I can. to «ay a heJpfuI wor<J. And I a>k 
myself what kind of helpful word. 1a tlicre any conoection between 
my old-standing inicrcsi in psychical problems and such original work 
afi I may have been able to do in other branches of science? 

I think there is such a connection — that the most helpful quality 
which ha* aided mc in psychtcal problems and has made me lucky in 
ph>-^icil discovcrtc* (jomdimes of rather unexpected kiiKJs) has simply 
been my knowledge— my viul knowicdgc, if I may so term it— of my 
o^'n ignorance. 

Most students of nature sooner or later pose through a process of 
writing off a large percentage of their supposed capital of knowledge 
as n merely iltusor>' asset. As we trace more accurately ccriain familiar 
sequences of phcnoowna we begb to realize how closely Uic»e sequences, 
or laws, as we call them, are hemmed round by still other laws of which 
we can fonii no notion. With myself this writing off of illusory assets 
has gone rather far and the cobweb of supposed kTiowIedge has been 
pinched (as some one has phrased) into a particularly small piU. 

Telepathy, the transnuRsIon of thought and images directly from 
one mind to another without the agency of the recognisred orgnns of 
Knsc, is a conccpiion new and strange to science. To judge from the 
comparative slowness with whkii the accumulated evideiKe of our 
socicty penetrates the scientific world, it is. 1 tliink, a conception even 
scientifically repubive to many minds. We have supplied striking ex- 
perimental evidence ; but few have been found to repeat our experiments. 
We have offered good e\"idenoe in the obserration of spontaneous cases. 
as apparitions at the moment of death and the like^ hut this evidence has 
biled to impress the sdeniific worM in the same way as evidence less 
careful and less coherent has often done before. Our evidence is ttot 
confronted and refuted ; it b shirked and evaded as thougti tlierc were 
aomc great a priori improbability which absolved the uorld of science 
from considering it. I at least see no a priori tniprobabtUty whatever. 
Our alleged facts might be true in all kinds of w^ys without contradict- 
faig any truth already known. I will dwcH now 04i only one possible line 
of explanation, not that I see any way of eluddadng all the new pbe* 
Domena 1 regard as genuine, but because it seems probable 1 may sl>etl 
a light on some of those phenomena. 

AU the phenomena of tl^c universe are prcsumahK in vomc way 
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contuiuous : and ccttain facU, plucked ai it were iron tht very h^rt 
of DAlurc, arc likely to be ol use m our gr^daal discovery of f^cts 
whidi lie deeper siilU 

Let us, then, consider tlie vibralions we tnc«, not cnly ir solid bod- 
ies, but in Uie air^ and in a still more remarkable manner in tl>e ether. 

These vibraiions diflcr in Ihcir velocity and in their frequency. 
That lliey exi^l. extending from ovie vibration to two thousand millions 
of millions vibrations per second, wc have gftod evidenfv. Tliai xU^ 
subserve the purpose of con\^ying tmpre^fiion^ from oatside eouroes of 
whatever kind to living orG:anisin9 may be fully recognizcd- 

As a starting point I will take a pendulum beating seconds Id atr. 
If I keep on doubling I will get a scries of steps as follows: 

ttaftl«c polsL nc NCObd* pCDdnhnn. 

Step I.... 2 vibrations per second 

2 4 

4---. l6 

5 - • > • 32 SoodJ bcfliu la bumaa «u: 

6.... 64 

7 128 

8 356 

9..-. 512 

10..., 1024 

35"--' 33>5S4432 

30...- 1073.741825 

35- ■ • - 34359t73«3<^ w<cttic»i w.T«eod. 

40..,, lj39i}SiiAi777^ 

45 35,i84373/>8883a i.%^i««»i^ti.i«i»nuc7c. 

50. .. , 1125399906.843624 Urblwit***.odeMbnua«T«L 

55 360287070 1 R.9^»i</iR 

56. . . - 72057-5'MO,^7/J27*J36 

57..., i44"S."R«o75-85587i 
58 288220^76151,711744 Xtmrt\>vSimt 

59- . . - 5XM40.;52303-4^J488 

60. . . . i,iS2£8t.5046o6346976 

61 ^^5763,00921 3^3953 

62 4^511526^18427^87904 

63- - . - 9.a23O5a.O368S4.775808 

At the fiftli ^ep from unity, at 32 vibratioru per second, we reach 
the rc>;iu« wIktc atnioofjbcric ribtation reveals itself to us as sound. 
Here wc have the lowest musical note In Ihe next ten steps the vibra- 
lions per second rise from 32 to 32.76S, and here, to the average homan 
car, the region of sound ends* But certain more highly endowed ani- 
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nula probably bcftr sounds too acute for our organs; that Is, sounds 
whidi vibrate at a higher rate* 

Wc next enter a region in which tlie vibr^itkns rise rapidly, and the 
vibratii^ medium is iw kmgcr the gross atmo<spl>crc, but a highly atten- 
uated medium, "'a diviner air," calkd the ether. From the sixteenth 
to the thiny-fiWi step the vibrations rise from 32,768 to 343597J8368 
a second. Mich ribrations appearing; to our means of observation as 
electrical raya. 

Wc next reach a region extending from the thirty-6fth to the forty* 
fifth step, including from 3435%73&368 to 35.18437^.088833 vibrations 
per second. Una regiovi may he <:unsidcrcd as unknown, because we 
arc as yet ignor^i what are the funaions of vibrations of the rates just 
mentioned, iiul that they Itave Mine Itinciion it is fair to suppose. 

Now we approadi the region of light, the steps extending from 
the forty-fifth to between tlie Afticth and the fifty-first, and the vibra- 
tKNis extending from 35,184,^72^088832 per second (heat rays) to 
1875.000000,000000 per second, the highest recorded rays of the spcC" 
trum. The actual sentation of light, and therefore the vibrat>OQ» which 
trvumit visible signs, being comprised between the narrow limits of 
about 450,000000^000000 (red light) and 750^000000^)0000 (violet 
Ugbt) — less than c«ie step. 

Leaving the region of visible light we arrive at what is, for our 
existing senses and our means of research, another unknown region, 
the functions of which we arc t>eginning to suspect. It is not unlikely 
that the X-rays of Professor Rijm£:en will be found to lie between the 
fifty-eighth and the sixty-first step, having vibfationt extending from 
28S230v57^i5i,7'i744 to 2,305763.009213, 693953 per secood, or even 
hsgfier. 

In this 9cric» it will t>e seen there arc twx> great gaps, or unknown 
regions, concerning whidi we mnst own our eniire Ignorance as to tlte 
pari Ittey play in the economy of creation. Farther, wtiethcr any vibra- 
tions exist havii^ a greater number per second than those classes men- 
tioned wc do not presume to decide- 

Btit is it premature to ask in wltat way are vibrations connected 
with thought or its transmission ? We might speculate that the incm»- 
ing rapidity or frequcncj- of the vibrations would accompany a ri« 
in the imporlaooc of tltc functions of sudi vibrabona. That high 
frequency deprives the rays of many attributes that might seem tncom- 
paiible with ''btain waves*' is undoubted. Thus* rays about the axq^ 
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second step are so mjoute as to cease to be refrscted, rdlcctcd, or 
polarijced ; they pass tliroti^ many so-called opaque bodies, am) research 
brgifit to fihow that ihe most rapid are just those whi^^h f>ai^ most eomily 
through dense subvtajicei. It does not require mtich stretch of the ftd- 
cntiiic tmaginfltion to conceive that at the 9ixty-»ccond or sixtythird 
srtcp the Irammels from which rays it ihe sixty-fint step were stnij-t^ling 
to free themselves hive ceased to influence rays having so enormous a 
rate of vibration as 9.223052,036854.775808 per second, and that these 
raja pierce the densest medttun with scarcely any diminution of mteo- 
sity. and pass almost unrefracted an<l unreflected along their path with 
the velocity of hgbt 

Ordinarily we communicate Intelligence to each otber by speech. I 
first call up in my own brain a pictnre of a. scene I wish to descrilMf, and 
dicn. by means of an orderly transmission of wave vibrat'tofu set in 
motion by my vocal chords through the material almosplicrc, a corre- 
sponding picture is impLonted in tlie brain of anyone whose ear is cap- 
able of rcccivinf;; such vibrations. If the scene I wish to impress on the 
brain of the recipient is of a cocrplicated character, or if the picture of it 
in my own brain is not definite, the transmission will be more or less 
imperfect; but if I wish to get my audience to picture to themselves 
some very simple ohjecV, such as a triangle or a circle, tlie tranimiuion 
of ideas will be well-nigh perfect, and equally clear to the brains of both 
transmitter and recjpienL Here we use the vibrations of the material 
molecules of the atmosplierc to tran^nit ijitcUigcncc from one brain to 
another. 

In the newly discovered Rontgen rays we are introduced to an order 
of vibrations of cxtrcmest minuteness as compared with the most minute 
waves witli which we have hitherto been aaiuainted, and of dimensions 
GomparaUc with the disiances between the centers of the atoms of which 
the material universe is built up: and there is no reason to suppose thai 
wc have here reached the limit of frequency. Waves of this character 
cease to have many of the properties associated with Hght waves. They 
are produced in the same ethereal mcdiunt. and arc pro4>ab1y propagated 
with the same velocity as light, but here the similarity ends. They caiH 
ncA be regularly retiectcd from polished surfaces; they have not been 
pc^rized ; they are not refracted on passing from one medium to another 
of different density, and they penetrate considerable thicknesses of sub* 
stances opaqoe to light with the same «ase with which light passes 
through glass. It U aUo demonstrated that these rays, as generated in 



PSYCBOLOOY 



30 



the vacuum tube, are not homogeneous, but coniiit of bcmdies of Oiffer- 
mt wsve-lcTigth9, 4malog&us to what wootd be differmces of color coutd 
we see them as light. Some pa»s easily through Qcsh, but arc partially 
arrefited by bone, while others pas« with almoM equal faciHty thrcogh 
bone and flesh. 

It seems to trc that in these rays we may hare a possible mode of 
traosmitting ]ntelK^:ex>ce which, with i few reasonable poittilatct. may 
supply a key to much that U obscure in psyctijcal research. Let it be 
asKumed that (he*e rays, or ra>-s e^'cn of high*^ freqaencj', can pass 
into the brain and ael on sonte nervous center there* Let it be conceived 
that the brain contains a center which uites these nya aa the vocal chords 
use sound vibrations (both being under the command of intelligence), 
and sends them otit, with the velocity of light, 1o impinge on tJie recdv- 
ing ganglion of another brain. In this way some, at lea^t, of the phe- 
nomena of telcpatliy, and the transmission of intelligence from one 
sensitive to another through long distances, seem to come into the 
domain of law and can be frrasped. A sensitive may be one who |>os- 
tesses the telepathk transmitting or receiving ganglion in an advanced 
slate of devclopmeni, or who, by constant practice, is rendered more 
sensitive to tliesc high- frequency waves. Expcfiencc seems to show that 
the receiving and the transmitting ganglions arc not equally developed ; 
one may be acii\-c while the other, like tlie pineal eye in man. may be 
only vestigial. By such an bypotbcns no physical Uws are violated; 
neither is it necessary to invoke what is commonly called the stiper- 
naturaL 

To this hypothesis it may Se objected tlut braiu waves, like any 
other waves, imist obey physical laws. Therefore, transmission of 
thought must be easier or more certain the nearer the agent nnd rcc^i* 
cnt are to each other, and should die out aUogctlicr bcfovc great dis- 
tances are reached. Also it can be urged that if brain waves diffuse In 
all directions they ihoald affect all sensitives witltin their radius of 
action, instead of impressing otxly one brain. The electric tel^raph is 
not a parallel case, for ihertr a material wire intervenes to condiKt and 
guide the energy to its destination. 

These arc weighty objections, but not. I think, insurmotmtablc. Far 
be it frocn me to say anything disrespectful of tlie liw of inverse squares, 
hut I have already endeavored to show we are d>caling with conditions 
removed from our material and limited conceptions of space, matter, 
ionn* Is it inconceivable that intense thou|^t concentrated toward a 
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sensitive wiili vrhom the thinker U in dose sympathy may induce a tele- 
pathic chain of brain waves, alcmc whidi the messa^fe of llwught can go 
straight to its goal without loss of energy due to distance? And is £c 
abo hicocceivable that our mundane ideas of space and distance tna/ be 
mpcrscded in these subtEk fcglons of unsubstantial thought, where 
'near" and "far^ may lose their unua) meaning? 

I repeat that this speculation is strictly provisionaL 1 dare to sug- 
gest it. The tinie may come when it will he possible to submit it to 
experimental tests. 

I am inipelled to one further reflection, dealing n-ith the cociserva" 
tio<i of ener^. We say. with truth, that energy is transformed, but 
no* destroyed, and that whenever wc can trace Ibc transformation wc 
lind it quantitatively exacL So far as our very rouf^h exactness gocft, 
ihU is true for inot^nk; matter and tor mechanical forces. Dut it I» 
only infereniially true for organized nialter and for vital forces. We 
cannot express life in terras of heat or of motion. And thus it happens 
that just when the exact transformation of energy will be tnosl inter- 
esting to watch, we cannot really tell whether any fresh cnei^- hu been 
introduced bto the system or not> Let tts consider this a little more 
dosety. 

It has, of course, always been realixed by physicists, and has been 
<«p<cial]y pointed out by Dr. CroUt tliat there Is a wide difference 
between tlie production of motion and the direction of it into a particular 
channel. The production of motion, molar or molecular, is governed by 
physical laws, which it is the Imsiness of the philosopher to find otil 
and coerclatc. The law of the conacr%'ation of energy overrides all laws, 
and it is a pfe*eminent canon of scientific bdicf that for e%'cr)- aa (tone 
a corresponding expenditure of energy must be transformed- No wfwk 
can be effected without using up a corresponding value in energy of 
ano>Jier kind. But to u« the other strle of the problem U evrn of mnre 
importance. Granted the existence of a certain kind of molecular mocion, 
what is ;t diat dctcnnmc* its direction along one patli rather than 
another? A wriglit falb to the caitli through a distance of j Jcct. [ 
lift it, and let it fall once more. In these movemenu of Uic weigttt a 
certain anxnnt of ettergy is expended in its rise and the same amount 
is Ubcratcd in its fall But instod of leUing the weight fall frc«, sup* 
pote I hamcia it to a complicated system of wliceb, and, instead of ki- 
ting tJie weight fall in the fraction of a second. I distribute its fall over 
iwcatyfour hours. No more energy is expended in raising tlic weighty 
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3tnd m iu Have fall no mOf* or Irtt* wprgy U d^cV>p«l than when tX Wl 
iftt ; but I have made it do work of artDther kind. It now drives a 
clocks a telescope, or a philo^optik Instrument, and docs what wc call 
u^iut work. The clock run> down, I lift thtr weight by exerting iIlc 
prcq>er amount of energy, and iii this action the law of conservation of 
energy is strictly obeyed, Bnl now I have the choke of either letting: the 
wdght fall free in a fraction of a Becond, or» constrained by the wheel* 
work, in twenty-four hours. I can do wh:cb I like, and whidiever way 
I dedde, no more cncr^ry b dc\"c!oped in the fall of the weig:ht I strike 
a match ; I can use it to light a cigarette or to set lire to a boute. I write 
a telegram ; it may be simply to say I shall be bte for dinner, or it may 
produce fluctuationa on the stock exdtaugc that will ruin tboosandSH, 
In ihcsc cases the actual force required in striking the match or tn writh- 
ing the tcl^ram ia go\-emcd by the law or conservaiion of energy: but 
the vastly more Rionenious pari, which deiemines the words I use or 
the rnaterial I ignite, is beyond such a law. It is probable that no 
expenditure of cncrg>' need be used in the determination of direction 
one way more than another. Intelligence an<l free wi!! here come into 
l4ay, and tlwse mystic forces are outside the law of ooaser\'atioQ o£ 
energy ax understood by i^ysidata. 

Hie whole universe, as we see it, is the resuh of molecular roove- 
OMUt. Molecular movements strictly obey the law of conservation of 
eiKrgy, but what we call "law" is simply an expression of the direction 
along which a form of energy acts, not the form of energ>- itself. Wc 
may expbin molecular and molar motions, and discover all the physical 
laws of motion, but we »luU be as far as ever from a solution of the 
vastly more important question as to what form of will and intellect is 
behind the motions of molecules, guiding and constraining them in defin- 
ite directions along predetermined paths. What !s tlie dctennining cau»e 
in the background ? What comlnnation of will and intellect outstde our 
physical laws guides the fonuitous concourse of atoms along ordered 
paths cultninating in the material world in which we live? 

In these Ia4t sentences 1 iuve intentionally tised words of wide signi- 
fication — have spoken of guidance along ordered paths. It is wisdom lo 
he vague here, for we absolutely cannot say whetlier or when any diver- 
sion may be in:ro<]uced into the existing system of earthly forces bj- an 
external power. We can no more t>e certain that this is act so than I 
can be ceruin, in an express train, tliat no signalman his prosed a 
handle to direct the train onto this or that line of rails. I may compute 
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exactly how much coal is used per mile, so as to be able to say at 
any minute bow many miles we have traveled, but, unless I actually see 
the points, I cannot tell whether they are shifted before the train passes. 

An omnipotent being could rule the course of this world in such a 
way that none of us should discover the hidden spring of action. He 
need not make the sun stand still upon Gibeon. He could do all that he 
wanted by the expenditure of infinitesimal diverting force upon ultra- 
microscopic modificaticms of the human germ. 

In this address I have not attempted to add any item to the sound 
knowledge which I believe our society is gradually amassing. I shall 
be content if I have helped to clear away some of those scientific 
stiunbling-blocks, if I may so call them, which tend to prevent many of 
our possible coadjutors from adventuring themselves on the new illim- 
itable road, 

I see no good reason why any man of scientific mind should shut hb 
tyc& to our work or deliberately stand aloof from it. Our proceedings 
are, of course, not exactly parallel to the proceedings of a society deal- 
ing with a long-established branch of science. In every form of research 
there must be a beginning. We own to much that is tentative, much 
that may turn out erroneous. But it is thus, and thus only, that each 
science in turn takes its stand. I venture to assert that both in actual 
careful record of new and important facts, and in suggestivcness, our 
society's work and publications will form no unworthy preface to a pro- 
founder science both of man, of nature, and of "worlds not realized'' 
than this planet has yet known. 
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PuTLOLOGY may be said to have made fts fintt beginning as a science 
when Bq>p (1791*1867) in i8t6 showed the original identity of per- 
sonal endings of verbs with personal proooun^. and o( the endings of 
what arc called in Gotliic weak verbs with llie verb to do, Tlic second 
great step was Griirm's law of consonant permutation (1823), which 
showed tliat there arc regular consonant cftangcs and correspoBdenccs 
between the Teutonic and other so^alled Aryan Iaii|piages. Tltc taw 
and Ulustralions of it arc given beiow. The Uw established an Ar^au 
family of languages, and subsequent sdiolars liave done mudi to trace 
out the primitivo Aryan civilization through the sludy of the words 
that can b; traced back to that prehistoric time. In J877 Karl 
Vemer sliowed that the apparent exceptions to Crinini*3 law depended 
on an original difference of accent. Vcnier s law ts given below. Tliis 
emphasized rhe fici itui there is a cau»c for all clianc^es in language, 
and that all are conformable to regular law. In pursuance of this i<fej|, 
philologists have sinee traced the history of l)ie voweU and fotiitd ih^-m 
a<i rectdar 0^ the consonant mniafion^. 

Uw hiitories of the Ccmianic and Romance bngusiges have been 
wfittai. The wonderful changes undergone by Laiin words in being 
mouthed over by the Gauls at the time of the Roman occupation of 
France have been shown regular for each ela». This forms the basis 
of modem Frencli. The hi.itory of Eogti^ is another great result of the 
scbcnce. and tlierc arc few words in English that cannot be shown to 
correspond on the one hand if nati\^ to Cemian or cUsstc:iI cogtiates, or 
on the other if derived, traced Uck cither dircaly or tlirvui^i Ftaicb to 
ibcir claiuical orlf^nal*. 
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It irust be remembered that all iliis is ihc stiitly of Iht iJcas of the 
ncc as wcU bs of words or forms, because the words carry in them the 
prnniUve conceptions of their ori^n^tors^ Comparative philology has 
lent a great interest to llie study of isanscrit an<1 Persian, ard our knowl- 
edge of the Imlun and Persian classics, of Drahmanifitn, Buddhism. 
ZofOutcriam, ;a all due to the advance in the science of language. 



THE CONSONANTS 



We will discuss the subject but briefly. The most noticeable cor- 
respondences of Ent:]ish and (^n^uin, and of English and Latin and 
Greek, are tliose included under Orinim's Law and Vemcr's modiltca- 
ISOH of iL 

Grimm's Law may 1>c most briefly stated as follows: 

Take the followinif «enM of mules: 

DCDtlllft d t dti d 

tablala b p bb b 

ralalal* K k i:b |c 

Vclant • jcw Qu «b«r icw 

Then, if a native English and a Latin or Greek word go back to 
the same orif;mL where the Latin or Greek word has any letter of the 
above series the Tjalive luiglish word wi!l have tlie one following. 
• This hw is subject to some rcffular special modifications in the 
different languages. Oenn^m haw uflen shifted une Mep further than 
English and this baa regubrly taken place in the dental series. Teutonic 
t hecoming Grrman / nr <- Teutonic p it utiTAlly German f. The fol- 
lowing tables show the principal correspondences in the languages in 
which we ,irc most interested : 
AavABi GuHc LjkTuc Goriito A. S. &o. Ol n. O. Gvumav 

D 
d^em dAkn. d«c«ni tAtbim ten teo sehan irlin 

duo iltio dno twal twa two %wci nt sswd 

dakni dakni laerimft tafr tear tmr vsbar Kahre 
nAffiML ttviP* tuQjce toogno BanxM Kfinf* 
doiQoa domoa Um tame tarn tabn 

datdctatoilotJiH (a(X7jdeoi«ii<BPc.)tmitbti8 totli tM>Ui laokl) Zalm 

•do ilAr-'liMfliijr) ifptnlruD trtAll t««r(Tb.| Hfurun M>lir«tl 

eilo «lo J tan etao eat ««ua eawea 

pod, ped-poda(AecJE>vcl«*[D rotua lot Tooc fuoc >^n 

▼(«>ld oMn, ld«tD vklurv iralt vnt wot winna «rlflB«a 

M- MxMala Mde« flliaD vlltva sit itown ^Jtwa 

karc- luiTdU eordem kalrto treott* bwt Ii4*na Ucra 

swntr hndu* miivia •a wot an Hwcto MwrM iiiuttL pQw 

sw(o»kd- hUlma mdor *iinral<1 awat avreat i^wels Sebweto 

viilni liudra anOa *otrii ctur cCter oltur Otter 

T 

tc'iE.- iax' t^sftn t^ffftw, tng& *ih«k Utnc^ tbttrli 4ab Daeb 

Id.' ten* MiH> tenala tliuiiniai IlijraiW tbki ilnnol Oflsa 

Irrjm irob trm tlnTtM. tlrclv* breo ihn^ <lrl dftti 

lu tiLm tn tbD ibon du do 

tea. tos-ifMNM lonarv "ibannm tliunor tbiDilrrionor I>oaoir 

tan «<tl est Iftt U l« l«t i4t 



^^^^^^^^^^^Hi^^^ 
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^H 


^H^ Avr^uv GitsBc 


liXtn OoTTnc A. 8. Em^ 0. B. Q. 


GntMAX ^^^H 


^^M Ktr- atoi^DDainL rtPTDO Mrntijaa ttrcowlan strnw itrrw4>a 


^^^H 


^^H Ma- lilBtftml 1 


Ftur* vUiodui Btnikdui rtatn\ itvr mit-hvo. ftUad ^^^^| 


^^H turt- brciEi>a 


jvpima ^thra it^thtr ivnXhvr f«iUm 


I<>d4>r ^^H 


[uortem mortbOT iDara«r mord 
Dn 


^^H 




Tel« ^^1 


f«*cL ('oDtlo tdujiui <kiii do luou 


than ^^^H 


^^H dbar- thurft 


forlH (pi) dfttirabBfpL) doTD door tun (pL) 


IbAr ^^M 


^^H criithro9 rulR>r nutbA r^ftd red rvt 


^^^M 


^^H udlir oiitluir 


ttiH^ tidcr adder nur 


Eut^fr ^^^M 


^^1 maJtijiM tn^MHioftituHiius mldjis midd mSd ultto 


MItte ^^H 


^^H vr^ho- 


vrrbum wnurd word word wort 


^^^H 


^^^^^ wMlMvra ftttbfwi 


B 
tnrbt Ihanrp tborp thorp doif 


Wfttwa ^^^1 


^^^^ torte 


^^^1 


^^^^ 


tabl } 8l4rpiu sLavpmi »L«tfp dttfau 
soinnafl { 

P 

inzjtr fAdAf(r«r«>fa«der ^tbor rntor 


^\i\At ^^^M 


^^^^^_ hnxinoH 


^^H 


^^^^^ pal^ IMttTT 


Tatar ^^| 


^^H ptT.' pctF' iK>ruB 


V(^rl[DB rantn ranm fttre rarao 


rabrea ^^^H 


^^H |Mirko« it^rkoN) 


porous 'fftrbft' fparb fiiirov fnrHb 


KpTkH ^^^M 


^^1 pit |>uufi 


pan fcla fill Tuul fu] 


^^^M 


^^m pel p«Utt 


pHlU DJl r^J tfJ'lK^blOej Ml 


rtru ^^^H 


^^H pMl* pMh 


piTdloa f«t«T frtlM« tfr^} 


rr^ari ^^^1 


^H pJO- ptCTWOifQU 


pTtio dditttan fl««>[aB lle<t illc«zim 


flkiiaea ^^^^| 


^^H [KllOtt 


pulliia Tula fula foal Tolo 


FoLUro ^^^H 


^^H P^Qft p^Ute 


qiilugue flnif Qf fira fUAf 


ronf ^^H 


^^1 peku 


pecuf falbu feoh fee Qbu 


^^H 


^^1 nkAptO 


«kabanO>±=T)Ac«mfAU »b&v« scabca 


•cbAboQ ^^^^H 


^^B liup^r 


anpcr nfar ofar over ublr 


dbof ^^H 


^^H apo apo 


ab nf of (>f.off aba 
BH 


^^H 


^^T blk^ETo ph4ro 


f«<ro ffiib«b«a boraa b«ar gn>eran 


5p4Ar«B ^^^^1 


^^L bbeii phDo 


fuLOo beo be bin 


bin ^^^H 


^^1 bbrmtor phrmior 


mter brotkar brotiMr broCbtr bruodar 


Brvdar ^^^H 


^^H phAffO* 


faguB *bolca bo<', b«c* b^vrh boohha 


Hacbe ^^^H 


^^H bbrcm i opbnw 
^^1 bbm t 


bru brow brawa 


Brauc- ^^^^H 


flodere beimn bttao bite blsna 


belbseD ^^^^H 


^^^^^ phl^tdn 


ttAjirBnk *bllkiiti blaoc bla61cbt«oefaaBa«D biUb ^^^H 


^^^^^1 


Jloa blo«ua bloatm bJom f bloona bloookA 

Iblcmaom 


Blum ^^^H 


^ 




^^B pbunl phntnn 


fnri fHiitn hjtn b^n (a) 


ilabD ^^^^1 


^^H 


flbvT *bl1>ma bcofor b<»aveT bibar 


Bitter ^^H 


^^H fcmpbo 


"knlfffiQ cvortna c«fT<* 


kiTbra ^^H 


^^H_ clDbh* ijlopbo 


irlnbo 'kUlttibaii cltofan c^Iptvo rhltobaa 


klltfba ^^^M 


^^^y l(«1iil)]i- 


Itibtt Uufa leof Ikf Hob 
Q 
kQ DOKco kiicmaaf raan-Kti knonJ chunaait 


^^H 


^^m KDUk- p-D- ^sao« 


kDoaeQ ^^^H 


^^^^^^ 


^^^^^1 




FjrniiA kiml cjma kla rbtinnl 


^^^1 


^^^^^1 fOD« 


liriju Lmu capo kuve riiolu 


^^^H 


^^^^H 


miMiu klQHATi cooaaJi ^boo#<t rblcMan 


kl««pn ^^^^1 


^^^^H amfljta 


mnlirere "nillkan melrao milk luHcbaa 


tii^lkPD ^^^H 




uTjiCtio wriknu wrvonn tm«k rphhim 
v^ Ik 1o 1 lb 






rmnffer^ Iirlkaa hrrcan bcvnk brebbao 


trvrbi^ ^^^^H 


^^^^H vtiv tc* 


L liwilpira flttcca ackk «t«k;vbo 


SUckeo ^^^H 


^^V rttttocD hokmton e^ntomi tamud TmikdTet baodrcd btiDd«rt 


Hnndfn ^^^H 


^H kr.ker k^tr^ 


eoran baum liom ^ora buru 


Uom ^^^B 


^^M Uil- kanllft 


o>M4-ia balrto 1i«oiitt beart bma 


^^^1 
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ASTAM QBMB 


LATDt 


Oonno 


A.& 


Evo, 


0, B. 0. 


■ 

OtKltAF 


Iciian 


cania 


liumU 


bund 


hOQDd 


hunt 


nnad 




ctapQt 


Iiaablth 


iioofod 


beftci 


boiibit 


IlitnpC 


kntni 




llATtltU 


hwtrd 


bun) 


lure 


hlLTt 


fciuloi 


iDcIutas 


•hlwU 


ttXU'l 


loud 


lot 


lAUC 




cnplo 


bjifjnii 


habhun 


hi*ttvi> 


b^^bUin 


tut^u 


kllno 


iDrMnarc 


lillclAi: 


Iron 






wM okto 


iMrto 


Abimu 


^liU 


vlifbt 


all to 


ocbt 


orpkt<M 


roctiM 


mlthft 


ry<iht 


rivbt 


r*bt 


rocbt 


iLOimal 


Civis 




QB 


UUe 






vhorUm hortiw 


jorda 


£«rd 


Jtffd 


pai^ 


OllTt«>B 


IFliAnft- rbut 


{likaoMir 


*tpuui 


1IO» 


Kooee 


aruifl 


Gniu 


ctiolotf 


fi^i 


•icnllo 


tr^mfla 


H*^ 


miiu 


Gnllo 


Ctwl* chlon 


bdvdft 




ir4y>to 


yt»liow 


ffelo 


Gcll> 


cbftlo^ 


hlaru 




gnDiaa 


yftwn 







wifi^' ochoa T«bo sairtgan wa<ffC0 w«l& wefu w«tai 






leff- tog- tfricoa 

ffWtOft bllM 



tegpre. 

vinu 

voalo 



0W 

cm a 

blODttI ClD 



k»ldi 

jdk 

tos* 'that 
qlQfl 
Qlnua 



pew 

mvftD 

tbaw 

cwtcn 

^■anun 



obin 

qtKMMI 

raid 
yoke 

tbdtrh 
guJck 



cblnnl 

kalt 

Job 

ouhboci 

dsb 

cbec 

cboocuuj 



Knudeb 
Kina 

kale 

Jocb 
jiach 

konuiMO 



qWrt 
Qrea- 



|irD(|tO<i 



kortU 

krtaa 

karpoii 

koLoiko* 

ofCkoa 

lpuko« 

k&|4V 

&kouo 
kataroov 

b#|H>mal 

tHtMTK 
tokos 



CTOor 
carpo 
cDlUa 

anrfia 

f^alara 
fen voce T> 
OAlamdt 
quod 
ifrqmr 

Oiilnlbi 
duattDor 



bauds 
*bnwa 

baihM 

kaU-affK^ 
Itubitb 

baoBjaQ 

bvaa 

sal b wan 

fimf 

flmfia 

fldwor 

widfa 



•hyrd 
Lrea 

Ljll 
flDgUi 

Uobt 
*g4»ka1ltn 

bcalm 

bWNPt 

fif 
Afta 
feoirer 
rulf 



bordU 

raw 

barv«>t 

btll 

anxto 

light 

lialv 

bear 

baJm 

wbat 

see 

flrft 

fifth 

fo«r 

wolf 



hurtfdti 

fO 

berbiat 

ttoht 
bolofi 

!fcftlti| 

Khao 

fUDf 

fltnfto 
flOT 



GHW 



ibvottit bo*ttfl inata jrtat 

lUgbw at^rbo Te«tlicltii& at^lgED vllgdJi 

Iteboa 4l«^TuMt llgnii Ih-gnn 

gbcvet^ ibfnnoa fonnua 'nrarma wnnu 

ododioe OroD.)diigali *Da«bi bicgH 



gueat JniKt 

ntyUt ffQ^^a 

11^ llliVl 

n-arm wmrm 

□nil mogal 



nnrda 

rob 
ni^rbat 

ADg^l 

licht 
bolcti 
Ii6rra 
Udlm 



a«iiati 
rflnf 
funrto 
vJi?r 



GaM 

Htri«aa 

tt4fg<ta 

warm 



ThcTt is ofM^ class of wor<l3 which Grimni's law tWs not explain. 
For inaiancc, why Gr«k kral{i*, A. S. heanl. English hard, German 
hart To cover such exceptions, Karl Vcmcr, tn 1875, fonnulatcd a 
law wlildi may be fXHiglily atatcil » fcltowa: 

The Aryan ^ar^ (or tenuca. t. p, K &,) if they do not follow the 
accent undergo a second «hifimg in Tculonk, ! c, to d, b, g* r. 

Examine the follovfuii: examples: 



PUILOLOOT 



an 



/LBtMSi Ganc Latix 


OOTHIO 


A. a 


Bxo. 


aao. 


GBtMAS 


kntn 

klutOA iuc-luttu 




fnedcr 
blud 




hart 

rnt«r 

bat 


ban 

VBter 

latit 



A. 3* rUui»>*naJfto, > rucnu mu' 



THE VOWELS 



The mo6i striking dtangci in tJic vow«b arc in t6e history of 
Anglo-Saxon a (k)ng), ca (long), ftnd o (long). 

A GoDfi) 
A. d. Km. Gui. O. B. O. Gvra. T«crr. Lat. Gaac. L X. 

a O «L«(faT e^ e aI aI ( fl« «1 aJ 

( ol, o«^ II ^ ol 

ao «ii« da eln ati» aliH^" unun^fylaotwOtnoaolaiOf olnoa 

wat wot wdaa w^ls TmlC wnite vkljt olde votd- 

tnlM 
■law »tow niealdDll) aIqIit- (Bllneroa fnUlwos^ Alnlwoa 

ftlon 
awo <cfjir^)ewlff f*n^ls aivs nlw- novom (iftwoQ> alw 

A. S. a had at first its true Latin vahie, was later n^rrowefl and 
KKimled until it had approximately (he socinci of an in aiight (cl. t)ic 
fnlurred prcnunciation of children in paw and niaw for pa and ma. 
Svreet says this paniciilar narrowing fs a cUm-itic effect and noticeable 
in all northern cHntcs.) \N'hcn the Norman French came and rewrote 
Anplo-Saxon lh«)' nw'*! their o to rcprwcnt thi* ou found. Since then 
the roiiwltrg hat conlinn«^I until w^ t»ow have our o represniting an 
oriifinal A, S, a. , . - In about a dozen words the au soTind has 
been retained: — cf. wrotli, cloth, aught, ttiaw, natight. or, iM)r, ought. 
* . . In about the same number i!ic vowel has be^mc still shorter ;— 
holiday. !ioTTo^', not, fTOne. . . , In three or four the shifting to o 
took place so early ihai the second shifting of o to oo (sec below) oc-^ 
c nrr ed: — who^ two, whom, hood, 

No*c ihc Knglish form anH th^ German cognate for each of the 
following A. S> wonls m a : twa, hal lulig, (geidnl. ath, lath, lathian. 
clath, bathic. has. gast, draf^ an, nan, scan, Stan. ban. ham, ac, stracian, 
tacen, aj^cn. da^, hat, smat, writ, had, rad, strad, brad, rap, sape. . . 
Also for each of the fotlOM'ing : ra, sta, wa> gan, ta. liar, lar, sar, marc. 

A conipdriNJu of ^uch Eii^. ;uid Gcr. ^unn^ with their cui^iiiUo in 
the several Tciit, dialects, proves that the Tuet. original of A. S. a, Cer, 
ei, e(h), was a dtplitliong, ai, pronouneed aji Hng. i in wine. KoCice 
that Ger ei has the same sound, that A. S, a is simply the first element 
of the diphitiong, and tliat Gothic retains boUi the original soond and 
character. Cf. Gothic, twai, haits, wai. dails. ains. aitlis, stains. 

Phikilogiala have determmed that the Aryan original of Tent, ai 
was xmietimes aj and sometimes oi. In other words Aryan ai and oj 
fell together as ai in Tcotonic ... In the oldest Latin iniaiptMm 
oi is frei^uently foiuMl as the representative of Aryan ai. In later Latin 
this give* place to ae and. in originally tinnccented syllables to i. Cf. 
mcgnai ret publicai jiraiia (Plaulus). Cf. cacdo and incida . . - 
Ar^an ai becajnc Greek al . , . Give Greek cognates for acdcSr 
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auK-nj- 


auieiMitK> flojc 


fttirLs 


Otis 4»yft 


nibM* 


i roadiw 


nifun 


^nitl]r<i« I rodfa 



prae, acvom- - - . Compare ca*c niffixe* of I>«, I in Latin with 
those of Dec. I in Greek. - - . Aryan oi in syllables having ihe 
chief accent becanic in [^tin oe, u, and i ( ?]• Cf. oinos, ocnos, unos, 
Cf. inocnia and munia. Cf- Lat vinum and Greek oinos, Lai. victs an<1 
Greek oikos. In unaccente<l syllahk"* I Jtir i occurs. CL Greek hippois 
and LaL emiis. , , , Arj'an oi became Greek oi, . , • Cf, caw: 
ending* of !>«:, II in Lat withthoAcof Dec- 11 in Greek. . . . Cf. 
fidu* and pe-potih-a, 1^(11) and tol. . . , Cf. English drove, A. S. 
draf, O. H. G. treib, Goth, draib and such parallel post*forniationjt with 
the Greek root hip in Ichifa. . . Ct Grfck altho, Latin aedes, O. 
H. G. eit. A. S. ad ; Greek nai, Latin nae^ nc. A- S. na, Eng. no ; Greek 
pani, Laiin prac; Latin caedo? O. H. G. sceidan, ti. sclicidcn, A. S. 
fic{c)adan: Greek Jcloipa, Goih. laihv, O- H. G. leh -tilian), A. S. Uh. 
cf. Eng, loan. A, S* lah (r. leoai^ibon) (cf. Gk. Ictpo. 

EA OcMkO 
A. 3. Eva Qbb. O. B. Q- Gfvn. Tvct. Lat* Ow. LK 

4<<u?(coD^ «lw Aach oub Ank ink — 
flrtte ear Ohr on aiiso *ii»— 

( 

road rtd ivtfa rot rautbs muila { 1 

TI1US juvt aK L E. 09 and ai fell toj^ether in Tcut, ai, so L E* ou 
and au because Te«L and Goth, au, O. H, G» ou, and o (before dental 
ecnfionant« and h), G, an and o. A, S. ea, • , A. S. ea (pro- 

nounced as a diphthong, each letter having; its Lai. value) foUowc<l die 
fortunes, in its dov-elopmcnt, of its fir»l component (r, e) and usually 
liai now in Kngli»h the pronunciation of c (we) or of e (n>en). The 
spelling ea is usuaJly retamed. but we may have simply e or even ee. A 
folkiwirig cv niay modify ilie vowd »ouiid. A very few wurdH liave 
de^'^lopcd as though from A. S. a (the latter den>ent of the orijpnal 
diphthong). 

Note the Fntr. form and the Gennan cognate for each of the fotk>w- 
taff A. S. words in ca: hcawan, sceawian, heafod, deaw. Iwrcafian, ^c- 
Icafa, sceaf, deaL seam, dream, beam, leac, cage, heap, hicapan. ccap. 
- - > Also for the foltowing: fltah, death, leas, ceas^ cast, hrcaw, 
strcaw. bcaji, Mrcaia, bcali« ihcati, ihruiiiaa, K'eat, dead, bnrdd 

O doog) 

<A) A.& Ejia GUL O. ILO. GoTu. Tkitt. Lat, Qac L& 

iKuthor >vr»tl»-r Itniil^r l>niw]Ar brothiir broitiflr frttcr pbntof tiEtrator 

modoc luotlivr MttUrr motitAr modar D»tee nuitor mJitcr 

IUM bUo- 

ii>«a-a]s nten nwa- 
<litJUM«qr rbaa fe^ub*- 

{ llODt 

iV-Pt' tniouW } flat 

The Anglo-Saxon o (long) retained iu Latin \-altie, btit in the 
IhL E. period ilwrc was devetopcil after tt a 00 Knind wtiieh finally ab- 
sorbed tlie preceiling o (long). Tlie spelling is uv.ially 00 in En^^UsJi, 
but ftomc word« retain the original o (long) either in impelling, or 
finund, or in hoth (especially liefore w). . . , If the vowH in short- 
ened the spelling may be 00. o, u. . . . A few words shifted from 



(Bjrot 


root 


t'aM 


flMft fotOS 


tot 


hlOQUV 


l>looai 


mu&ie 


blQona l^loona 


blom- 


iC.fCUOIUL 


iDuon 


Mooil 


msao iii«oa 


men* 


<l>.>ioe 


ROOM 


Qaas 


1 


C uutti 


totb 


tiMtb 


Kaim 


Esnd tUQtlias , 


f tnntU 



FHILOLOGT 



zm 



O long to oo (q) early cnougli to undergo a j^ccond shifting of o (short) 
to on (cf. A. S. u bdow). 

Note the luieli^h form and the Gcmtui coennic for the foKowJiie 
A, S, words in o { long) : (A- and B-) sco, lo. do, s^-or. flor. slol, scol 
(Lat.), col, pol (LaL)p roUior, both, brothor, bosm, moste, blositm, 
roi^an, growan^ glowan, blowan, hof, bof, gc^lon, loma, -<lom.boc.broc* 
soliti:, slog, gciiOK, <bu^, ploh, bo^; (bob), fol, Ikk!, rod. stod. Hod , mod , 
god» brod, blod* ( Notice th^t in a few instances the GemAn vcwct h^s 
the umlatit, i. e.— ha» suffered i-miitaiion.) 

The Gothic forms show a Ion? o: brothar, stols, fotus. blonrnk 
boks, flodus, blotha, for, skohs, fi:od& . . . Tltc original Teutonic 
vowel was o (longj. In other words o (long) and a. (I^^ng) fell to- 
gether in Tucl. 

Noic that under (D) the Anglo-Saxon drops the Aryan n45al and 
t«ngthcnc the vowet 141 compensation. 



THE DERIVATION OF ENGUSH FROM LATIN. 



About two^hirds of our vocabulary comes from Latin. Pan have 
come from the PopuUr Latin t>roi;^t by the Roman soldiers into Gaul, 
through Popular French inio Hnf>1i«h, These xiuords present the chief 
difficulties. If tho' arc understcxxl the derivation of the words titat 
have come (rom Classical Latin direct into English, or through Gasstcal 
French, which took tbcm direct from Learned Latin, present no 
problem. 

Old French came from the Popular Latm brought by ihc Koman 
soldiers into Gaul. There were di^crcnccs between Popular and Lit- 
erary Latin. 

K In Vocabtilary, while there were Greek words m Learned 
speech, there were "Homespun" words in Popular: 



Lit. LyiT, 

iragiia 
Itsr 

nrbfl 



Pop. Lat. Old IVir, Famon 
CsbnlttiDi acus. ebcval 
bataitaoi Aceua twiUtUlo 
Ttatl<^CDaeetiSL vof«a« 
TVlom aceua t11L« 



EnoIpU 
chlTalrr 
listUa 

Tllt-aa« 

a. In Grammar. Popular Latin by the fifth century- bad dropped 
all cases bat Ibe nominative and accusative, 
^ in Pronunciation, 

t. Syllables: Popular Latin had dropped most shon onin- 
itiat vowels immediately preceding tlic accent, especially 
between I, r, and p, d ; s and t ; m and n ; and mtttes and 
liquids. 

2. Vowels : 

lit L. a, a se. eCsbort), ae e. I (short) I 
Pop. U a a * e 1 

3. Consonants >-H and ftnal m were dropped. Di became j. 

4. Accent : — "Common" penults were accented. 

This brings us to the great laws of Popular French philclo^. 
J. Old French kept th<r l-itlii arr*nit and aecentenl vowel. 
The vowel might bz modified or combined nitb another, but it waa 



a 
o 



Ot. 



aG. aon 
au uu^u 



VH 



FHILOLOOY 



not dropped. But tlic cunsonant of the accent syllable, unless initial, 
wa» not ncc«ft3iAri)y rctain«l- 

2. h kept iJie fir*t *ylUh!c, (hat is, the initial oDn^onant or Bnrt 
vowel or botli. Subject of course, lo regiilar mod ideations. 

,V It started witli the coiiftonant and vowel chan;j:es b^:iin tn poj^ 
uUr Latin- 

4- It completed eliding the unaccented voweU iinm^iately before 
ajid after the iirccnt. But a aftrr accent became c. but hslf pronounced 
when final. If the eliding; of .1 vowel hrought three consouaiits togclhcT, 
thtf middle one was oiicncst dropped- 

5. 5M>melimeK inftte^ul of dmppinga vowel, the consonant between 
two voweli was dropped and the \^wels combined. 

6. The most striking vowel and consonant chanf^ were as 
follows : 

Long or short a became e; e (short) or ac became le; (tonff)» o 
(sliort), u (>liurt), beainic cm, eii ; Pe. oe. e fU»rnj), aiid i (»hort) be- 
come 01 ; fill if accented and at the end of a syl]a1>Ie. 

T an<l d wirre dropped belween voueft and were usually dropped 
or assimilated before a consonant : b. v, and p became v between *t)wcIs 
ami were imially dropped or a^^in^ilatcd before a consonant, and heoune 
i when 6na] ; c before a became ch : g before a became j ; both bec:aTne 
soft before e and u but intcn-'ocalic r was assimilated before ihcm and 
beGime i- Butli bcouiic 1 before a eutisoiianl. Such nay i combined witli 
the preceding vowel. A nac;tl developed stich an i except after o and u. 

Examples of llie dropping of tinaccentcd vowek and intervocalic 
COnscoanl^ are the followtni;; 

Vnrba That Dr<^ as UaAO0BDt«d Vovil (I OoajugmCkmV 
EvoLzia Mid. Em. rwcca L&nit Li-nvOn. 

(JVb4f fiU oriffmal mMningt.) 
aeqnalnt acQiMmcen acotnter adcojrnitara a^ anil roKHttare— 

iicqatt aqnttcn aequllcr aequletar» ad aod iiuletan-^-qtdimiiS 

tK-uui) bon<lkr bombltnn tntabma— Urcck 

cbafo ctiAUtfo chfltifar eal*DcAF» ^alMoand tttctt^ 

cannience eoiDnx^Ker enm and UUttare i[iitLiUD--tn and ir« 

eoneti coocbeti coneUrr. colcber O. oolloenre cam and l<Har«— loess 

count poDtor complcr coinpiitar* cmai an^ patera 

daunt dant4!a daotee* tlooter domJtar^ domaro 

<MfMtcb df«peOi>eli«r dtop«dlcaf«L.UillaaDdp«lle)i— p<<«<P9dl* 

nuidl«r, fuaaliir lalaeiilara in1«e«e# 

pr«(a)cber prac<il!eare pcaeanddleare— dlctf* 

ftem»r aeparar* 

V«ita Tbat Drop an Inlervocatte Ccaoooaot (Flrvt Oo of ag a tiocJ, 



maddltt mffdiBD 
pveaeb preebea 
•ever 



Sxouan 
eba«tes ) 
chutliv) 

fXXWt 

ery 

dfoj 



UU^^KU. 



covelMa 
erlcQ 



ctiavder 
CQvelter <X 



casdcan 

eupidUare 



doDlcr, dooalar Q, dvueeaji* 



caatutfto'^ 

cupido^-cDpere 

d^andnvsare 



X 

Hi 

Q 
Z 



y 

8 

-J 
O 
z 

o 

X 

u 



< 



Ed 



Pi U 



2; 

















5 



a^ 



g 

M n 





g 



I 



i 



1^ 




M 

9 

! 



O 



I 

8 

Si 



«i 



3 

a 





a CO o 



» 

3 







£ 



^- J 

i Sera 
■^ s _- ■ 
a — 



»- ^ a p 








^ J3 O 

•g +- v» 
n if 



g 

fa 
O 




1 



^ e 

ii 




3 ? A 

5 5 *j 

n ^ A 

■^ = 3 



^1 



8 



If!. 



il 3 






g >ri » MS 

3 •? S ^ 

fa Ilii 

= S --Off 



u ■ 



s:3 



£s 



s.^.i? 



e^©?* 



a JO 



■< e 



a M 




ji I 



§ 
I 




its 





SSfifl 



i 



° • 9 S 



a 






!|l III 

td 



5 




hi 



A J! 



J5 



S3 



s 



k n 



g' .. 25 



3S^ 



£ 49 



e a J 



5^Z 



f »3S|S 



^i^ 

•* ^ 



^tui-i^Au 



I 



!1 



i 



^ 



«? 



1 






i 



^mnmm 



I5SS-' 






o c^ 



^3 










&i 



I 






■is 



j: « 






% 



t4 



*' 8 » -; e £ 



535 



i; 



I II 

B ^ Jil^ A 



^ «4 ' S « ft - 

o|SA5St;*H 

V* i-f O ^ rih ?T B ^ 



I 



^ i^ b£ S -F ^ 



2 « a 



GJ 




^1 



t 



O K^ 



a ^ 



5^3 



■-• #» a. ■=- 6^-5 



1 ^^ BO 

f^ s a 



I& 



1^.2 

ea i« ■* ^ 



s e a s &• » 3 




ea 



^ 



^ 




s 

I-' M h 

V a 






^5 

ft*-" 




^ = " 1 3 

d £ j3 e M 
H o H a 







I? 






** ^ fl S 'w — 






I 

8 

a 



g 



s « 



Ok 






o 

a ^ * 

2 e ^ 
« £ K 

!C E a 
g| ^ 









:d S 3« 









8 n 



5 12 



-5 
a 



■9 HP'? 



5 = ^ "fl 

■^ ** r^ 






B 

h 



ja a "" 

5*^ si 



4£ 

r 
Q 



i 



'^^^ 5 



00 



I 



a 
15 



a' 
I 1 

& 

^ I 

■a S 









I 



5 a f 

a 

1 



T 5 = ? 

- 3 jT JSt 



§: 




■a-a 



■a 



o 
n 



is 

E 









r 
P 



111 



z * 






S 



a 



1 






«4 J= 



^ 

a 
S 



a 

J3 



^ " "" C ^ 



o 



a 





r 



^ S 



3^15 






■ o r- 



J* 






a = 






2 £••< s=^ 






ill 

I a ^ 






s 



d ^ M 



cil 



1 

a 









e" 







I 

31 
I 




o ** o 

^ i ■ . 

ja u ? 



^ 



1^ 
> 

I 

a 

iS 

a 

a 

i 

O 



I. 









his 

3 p 






111 





J 

IS 
I 



£ 




% t 



•as 



I •• «4 



ass..- 






'- ^ 



11 



. a ". ^ « =* 

o *■ ^ * 

ip-^ I 

£S B- 3^2 

3 s;- ' 



3 



"^ 3Cg 



»S 



3 2 



J 



'I ^ r- 



'i^ 



O « 



^1 



Stat 



'^ »r 



s|3^||ft! 



s s s 



U 



:E=2 



I^PlS^j 



^ 



S 



2 ^ 



^^ 



1 



I 








I :2i 



3^: 



sa 






11' 



■- ^ • ^ — *^ — 



^aa 



Si 






r H f 







B ^ 



i 
a 

5 
e 



2 a 



SSf aa*' 8^* £3 



J 

» 






Id 



Mi I g 



^ ^ 
3 P 




M M M" 

H ^4 ^4 

« ^ £ 

S S S 



o 

2 



I 



S 



% 






I 

a 



^ s 



s i ^ 
U ^ ^ 




- * 3 

H JS s s s 
OS 




mm 

V « « «r btf - 

D »^ ,D *H .H ^^ 



I 

■ 
I 









^1 






s a s" 



S°3 





lii 

■^l-iS 2 s p 

b (0 




SB 

5 t= 






p i b 

% I '^ 

i -! 3 = a tf! 
" ** a. o " 

m ^^ *L- f"^ 






^ ^ 

i*5 



e H 



^ 


H 


^* 


JS 


r-r 


■ff. 


1H 


& 







ill 

PI 



cc a> 



5g d 



a^ 



an 



s| 

S -a 

I' 



» s 



I 




-3 



S-=' 



Mi 



S 3 2 3 jj 
■g 2 ** t3 M 

U 0. 




_.«! - 
.till! 

t4 H P« W^^ 




s 



£ 



8 



6 




£ 






Hi 

u 5 <0 



I 



> 



i *- -o 

1 



A i 3 

it i 

il ^ 

^1 1 



I 






a 






II 



s t 






1^ 



^\ 



P 
:0 



PS 









r 
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GENERAL INDEX 

ALPHABETICAL AND ANALYTICAL 

Thk cbnkrai. AftRAKGRMCiaT of thU iii<l«x IS a1phib«ti<a], but 
the sub-heads under subjects are in chronological order to give a 
better view of the development oE the subject 



Abolition of SlaT«r7 (Se* SlavefT. 
^xrvfitlnic Id tbp cA»o of thm 
AboUtiotiUU tbe«fr ref«refK«« 
mre laddt-ntal becawc tb«t 
qD«iic1on b*rar« «tMUt IIM wmA 
wrMnlr adrocatod bjr ilia 
lea<lerv la oo srtac IMJtrO 
la tha UDttM statM 

IU*e of AtKiluioA ul^ft. IX, 42. 

AfrtcBn stave muSe aDolttbcd. 
HfilL IX, &4. 

noil cm. tX 6L 

llarrtet Martin^au, IX* Tl, 

GwK MoDtiJAo o«atD*U IX. SS. 

GtJTtlOD. IX. M. 

W«ndeU rbUUpv, tX. liM. 

Calboim asMlmt, IX. ttl. 

Clay OD «lav«nr tai tbi< DHL of 
ColuDbUi, etcL« IX lift. 

8««rAfd on, IX. ISL 

DoOilai^ IX, Ul 

Appeal of IfuJependeot Demo* 

Tba Eefiabticau l^rtj, IX. 144, 

Cfaiaf Jiiid<a Tukojp. 
Tbe t>re(l Ba>tt DeclAtoa, IX, 
153. 

Atxvkatii Lincoln. IX. ITT. 

JHtenou Dtrii, tX. 196. 

me Flatfonu of IftVO, IX. l». 

8«oemoik, ixaoi 
AdiBL John 
Blocr«|)tiy. VIL MS. 
Accoam of Janif^s OlU sod tb« 

WHtS of AHi«liii»^. Vtl. 17Z, 
Aacoum of iaoi«« OO*'* ''Rlgtiti of 

tht BrltStb Cok>pktt". ^1L 177. 
AcMuut of fofottcl Adaui«' "Vln- 
dkatlim of Btmicm,** Vtl. ITS. 
Allen fljid fw-ntioi) Ltwm vm, tT, 
Op tfat Ilr^lanttloa of tndt^^* 

dODCt^ Vn, =43. 

rmMcoi, viti. 2Cw a<. 

AilaiB*. Jotin Qolni^x. Ttn, 18L 
Aditn*. Samael 

lUoffrapbr VU, 171 

Part iti iLi> A4loptlc4t of tlw Goo* 
aUtutkm. VU, 24S. 



Adama, ^mnH 

Vindlcatfooof Bottom TIL 178^ 
Africa 

BUi'U 1. 2$. 

C<rtLuiir. HL 1S€. 

Araba. IV. £40. 

Vucv da UttuuL nxinda, V, M. 
Aim of tli4t Wi>rld. Tba 

Brabtnan Meoa of, L S40, 

Grcvk liJcii* of. U. £8. 

R#t:«>at IJ^w: of. X, 132. 

Asm. I, nu. 114, 113. 

Abora, I. 3&4. 
Albat«irnula 
CalcutatiHl tbo Iciwtb of tba rear, 

Ala?bra latrodDceU by Ben Uoaa 

UbaotSSa?!. IV, 2T«. 
Albaa«u 
Stadlvd Optica. raftacUon of Ucbt. 
naed coorex leoMa^ 1 V. 27k 
Alteo «nd &«dlt>oii Law*. VUL 36, 

2T. de. 

All th^ AiQvaa^ UmSdba. L M^IfiS. 
AmbixkM^ St. 

LfTttcr to ValaaUntaa for tb« sup- 
pmmrit) of haaUianlaqi, IV, (1 
AiDcrk^ (tjcc itnilcf Go*cntuwttt| 
Natural 6cIcDc«a. Doit«<t 8tac«a» 
etc) 
Ampere 

Uw« of atectrlciCj. VOL 433. 
Aaoioiaj (Saa Uodlctie^ 
AHDazafDMa 

Bteffraphy, IL I7G. 

IDciaoL rrafinvnta. It. 175. 

Plnc^ la ^lloaoDbjr, It. lAG. 
AiuilniaiiiJer 

Blovfaphj. 11. 14a 

EtUnt froKinoDtB, 11. 140, 

rU<Y in ptllofophj-, IL 136. 
AnailtnriK^ 

Hl^^fmi^tif, 11. 14t. 
Kttiuir frttOKfitb. IL 143. 

riari> In pfciloaopbx. 'L 13S. 
Aufto-tfjiioa 
Conqoat of Britatn. IV. US. 
Oonvenkm. IT. ISO. IM. 
VMory at ibr Qomao Oat&olle 
Cburck, 1Y. IM, 



9 GBNBRAl I>*DHX ^^M 


A. 


■ 


Aasl#-fift3Loa 


AstrolOET (S4*c -\rtrouo*ujr), ^^H 


Lftws uid CDMonu. IV, lOMW 


Anbtaos. IV. 278. ■ 


Normoa Coaqumt. I v, 384. 


fto|«r bacoo. IV. 389. ^^ 


1 PIlllOWpllJ. X. 3GT. 


TTcliO Brfttxv. V, 8W. ^^H 


1 AnifBjlH, BiEJpttao BK^rvd. I. I6i. 


Kepler. V, 3(ft. ^^H 


1 Appltn 


Astronouiy (S^ Natural SctcoeM. ^^M 


BeTiew or Vxe Konima CDntcnUoos. 


Ctiolilivn II, 138. ^^M 


1 in, & 


TliflloH <«hr &J^ B. O. IL Itt. ^^H 


, TbQ Oraccta ili. 17. 


Anuiiaaodcr (610r644? B. 0,h lit ^^H 


' Awlaii Wq/ iHUit bjr AppLn* OIao- 


^^1 


dhM, IJL 54. 


^nazlBMMi (tftttcT half 6di eeo- ^^H 


AqvlsuB. St. Tbomas 


mr). II. 143. ^H 


Bkfi4upU/, IV, 309. 


SmiMNloklua <l»t 5Ui cvntiuy B. <U. ^^H 


Oti tliv liliioten^ or God, IT, 359. 


16^ ^^H 


TiKOty of KDowWgo, IV, £$3, 


Auaxafforafl (Ut &Ui ccntnrr B. OL), ^^H 


AratxH IV, 24<f-Z9j. 


11. 17&. ^^H 


MohnmnMLlV. 2«X 


PjrthairominH. 11, Ufi. ^^^| 


Tb& Korut, IV, £4L 


Bndoxvin »404'7 B. O, tn. 2M. ^^M 


AnblAO Tbuuglit niul Thlaktea, IV. 


ArUiMH^huB (3rO ireatiirr B. C,), ttt. ^^^| 


n?. 


2I&, ^^1 


Moac« MaimonldcA, IV, Uh 


Era«to«tli«Da> (37i>T a O. III. 890. ^V 


ArchscoloicT> 3L 


BlppArchmi il«o>T B. Cj. IIL £M. ■ 


AKbllDWlM 


Lci«re1lna (964>d B. CX III* 242. ■ 


Btognpblcal Dole. Ill, £S& 


Ptlaj th« BMor <£3*79 A. D,). IIL ■ 


DbCQV«ri4»», Uw prlitclplc of tbo 


194. ■ 


Ittvcr, water-«cr«w, »[>ccUlc ktat* 


Ptolvny (70-150 A. DA lU. 390. ■ 


- llj. <tc., HI. £»$- 


Altfltccnata (ST»'?>, IV. 178. ■ 


^^^^^K On rkiuiiDic BchJlcn, III. 380. 


Bi^ver )1» on 1U14<1S98>. IV, H». ■ 


^^^^^H Tbi< Spht^ro aol Uk« OU&tlcr. UI, 


Maici-lluD r'^'Tep world roand (ISl^ H 


^^^^^H 


13K V. 4L ■ 


^^^^^^^H AtlAC^--'UuA 


Copfruicun (I473'1543>. \', fC ■ 


^^^^^H Hcid Uut th« Etitb r«v«lv«e oo 


Ualllw (Ua-1&42K V, £90. ^ 


^^^^^^H It* uiU AQid KTOOOd tlie Niin. III. 


Tjcbo Brabe aM«-1601>. V, 101. 


^^^^H 


Kn>)«T (1£T1-1690». V, 808. 


^^^^H Artalotlft 


Newton a€4M7t7L n. lis. 


^^^^H BlofniAy. n, 341 


Ro^iDer (1674). Vl. 118, 146, 


^^^^^H Bo»la of Btbic*, Tbc. 11, 884. 


Qttjabfina (IM^-IOSS), VI. 111. 


^^^^^^H ExuisiDatloa tnto Kxtstoficc^ An, 


Hcrvcbel a738-lS»), VI, 335. 


^^^^H 11, 


LapU» (1749-1837). Vi, 34ft, 


^^^^^^H PmuliQiMiUl ConccpUot* hi Loffic 


lOrthborr. IX. 389, 


^^^^H 


Bua»<m. IX. 3SfL 


^^^^^H KnuaieratlOQ ol Uo CUUC«Qrl««, 


I-ock>w. X, 37ft. 


^^^^^H 11. 


AUiAn&filan Grood, IV, 1& 


^^^^^H or l^atuUDr^, tl. 345. 


AtbanasliM, 8L 


^^^^^H or tbe ftjUoikaio. U. 350. 


BtOffTipbr. IV, TL 


fix|>i>*Uion cf tbct ralth, IV, TL 


^^^^^^H UUtoiT or itie AUtenian Coofftl- 


AtbmUD (S«e VcL 11 or Pbtlooophv, 


^^^^^M nuoa. ii< 


Goi^rnmMit. Natnral Sncnecn. 


^^^^^^H Orlilit »r the »utD. 11, 383. 


RoliKtoa). 


^^^^^^_ Tbe lilosl 8Ute, IL 3S«L 


ConsiUuiion. ccatocoa aiu] consUto* 


^^^^^^^^B iDciDdloff lOdiicancQ Id Ui* 


IJoiial liutorr, bj AcWOtte, U. 


^^^^^^^^ eut«v 


84 105. 


^^^^^^H Aj4v and dio Arlan Omtrorcrvj, tV, 


Atomk Tbvorr 


^^^^H 


LcuklppOA and D«flK>fcm(M t4«M80 


^^^^^^H A*b«llclnn (See MonaftltiiaBU. 


B. iS.t. 11. 157. 


^^^^H Bn^MUn. I, 2», 349. 


LDcnrUuv 19S-05 B, CK 111. 38;. 


^^^^^H Pr^GbraUui la i::iurpt. liu >C4, 
^^^^^^H Ofiicui of ciiiitciiuu r, 31. 


UaJtoo aT»-1844 A. D.), 0808), 


Vrit. 3G3. 


^^^^^m amuio* 


Oaj- Lowir n778-lSS(f». VUL. HI. 


^^^^^H DtKtfven ite lactetl clrtalaUoo, 


AvuiiA'lLi* IITTn-l&f&l. Vltt, 889, 


^^^^^H \i. 


DlIoeju nuO Pvlitt VllI, >9C 


^^^^^B AstrotoKT {See AstroDomjI. 


Kpwtuml*. X. 353- 


^^^^H nuiiiran-. If. u<: X. m. 


Mcudrr^rr. X. 384. 


^^^^H l.*iMa. UI, 394. 


1 liOCkTvr, X. 270. 



^^^^^^^^^^^^^^f OBHBRAL ^^^^^ 


■ 


^^^F 


B 


^^M 


^^f AOOtHm CooffUlOD of PlUh 


Balnmre of TllAo 


^^^H 


^H AMooat of. av tbe ftttttvufot of itr 


Tiio oMrcutito tbim of. VI, Itt. 

TboOMa Mun, VI. UT. 


^^^^H 


^^M <ieriiiun PmiMMmnu, V, IGl- 


^^^^H 


^B Tbe Text in BndMk V. 151-179. 


Phjalocnta oo. VI. 892. 


^^^^H 


^^M AuicuetiDf. &t 


Adam SnlUi, Vl. »9: VII, U7. 


^^^^H 


^B nJoffiap^j, IV, n. 


AlfTxanJor HawUioti. VUI, IT. 


^^^^H 


^H FftfOi. n«S)«. aaO Lore, IV. 101 


Baldwin, Abraham 


^^^^H 


^H Gvd'n Fi>tYkuowliHljr« Aikd UftA'a 


Id ttic rn]4>ral CoaT^ottoiu 


^^^^H 


^H Prvc WL1], I\\ Ti, 


Tiwitaht Simib|« Bbunld rtpcta tot 


^^^^H 


^H OrliclLial »lii, IV. M. 


proprrtT, VII. 3X 


^^^^H 


^H Itodtnuptloc IV, fT. 


Bill, John 


^^^^1 


^H AupMtiM. HE, 93. 


ProlMaart'a aivuuui of tbtf Dprlatnf 


^^^^H 


^H On BonrnxlaD Ijiw, 111, St. 


omW^r lUtl and Tyk^r. IT. 411 
ItaptUlD 


^^1 


^^M AuroUiM, M»^-uB. 


K»Tts Cburcb. IV, 111, 


^^^^H 


^H Bfofftsphy. III. AH. 


Prat^»lHnN (AuxabniE OoQfMVton} 
OCU V, ISt 


^^1 


^H 9. 


Barumi-EiT, Vl> 117, 


^^^^^1 


^H Ttioagbtii. HI, 407. 


BoHilIf, VII. STL 375. 


^^^^H 


^B ATOSftHro 


ItntbH. Itomnc HI. H. SIL 


^^^^H 


^B Btogmpfcr. VEIL 3S». 


Ul<Ov (w Uutla) 


^^^^H 


^M VIll, SS4. 

^^H Tbv ainlpctilv* la Oav(« Prvpor- 


HloifTftphloal note. IV. IBS. 


^^^^M 


Tb» Anflo-Savoo ComjUfat of Brtt- 
ala. IV. 188. 


^^H 


^H tioMl loTbtIr Volonkfi. Via 3»fl. 


Tbo nonv^rvhin of K#<it IV. I9U. 


^^^H 


^H AT<rTO«A 


Ttie Ci>»Vk<r*k>u of llM EUat Aniflv*. 


^^^^H 


^^H Arabian Co<DiD«4itator on Ar\MoC»^ 
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IVnokrtios 
IttoifrDphT, 11. tfT. 
Thr Atomk Tbeory. II, ICT. 
f>pi»c»neji 
BvitTanhsr. VI. 41, 

MisiitAtioiu. y\. it-u. 

I>bumiDapa<U. I* 3SZ-363. 



Hkiicmiby. VII. IW. 

Leiiera ^ a IVuuftylTnuia Faroicr* 

AituiOBt tbv ttiup«uUoti of iba 

N^w Vivk U*irUiaidrt>, vn. W*. 

AjFaiuBt Dlttct TauUon, \ll, 

SOL 

On l>ocl A ration of liMl«pMHleuv« 

iOppoacd toi. \lt 236. 
On tbe CoofUtutioo, Vli, 1}9. 
In |b« F«>cU-rvl CosvcatJoa, 
MuTcd the nitpolDttotfot of tl>e 
SeaaM bj l>ut« Laglalaiure^ 
VU, SiW. 
Tor lEke itrvM-rt-ntloii of tba 
Stated. Yii, i:cr. 

That rrpnH«at«iLvu thould lir 
pTOiMVIbna] to ctrntrlbuikoa, 
Vll, 170. 
Itc-fBoJ III toil for a vtronvor Union, 
Vn. 3S€. 
Djafcr |i»« lirb*r), IV, 278. 
D)o Cba1u9 
T]k« Homnn Emplro RataMblMd 
tiodirr ilui ilnlac «f a Bapablk, 
in, 92. 
niiM'ii-iiiiu 
GbinblUbm^t vf an ibaolun* tooo- 

arvhy tindpr. tIK Ml 
P^nHVDtii>n of th>* Cbrtoflaat bj, 
IV, 14, 
DIofectM^ lb4* Crnto 
BU«mrUjy. II. 339. 
SayliiXH anil cliaract^rliifft of, It, 
33M43. 
Dlvtna R^ht of Kliic« 4CMitni«t tli^ 
Social CODtmcl lOea aad t1i« 
S0T«r«lRiitT or tbt* r«opl^). 
In nt*r«-. II, 111, 
111 H^m(>. in. 03:IV. 6. 35. 
Duiinc MUIdle AjE^H. IV. 30C. 3^. 
In iltdrm Timw^ V. l»i Vll, ^ 17. 
Doctrine of -TOms" (8#t al» l^oal- 
luuj. 
n:iii\ II. 33i<3n. 

Biocraiiliy. IX, 133. 

In I'n!T«| .stntpn Htntnry. 1^. <l^ 

"SiinftMi-r J<.»r**m!jmty," IX. 133. 

Art^liKh* (lo Draco'5 rod<* uf lavr*, 
IT. G4. 
Dred (*^lt IV^-lrton. IX, 153. 

El I, 10-3t 

FSrll|iM« CS<^ AMr-^iioioyl- 
EcoboniioA (See at«o InttJtntloDa. For 
rullllcAl ScXfwx^ wev Oowa- 

TQ^Cltl. 

Farptlan. I. S4. tOL 
Urahmao. I, SOS-a. 
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EcoQOiiilct (S»e aJao toidtistlona. Fot 

UUTltEr 

Atb€Qlu. a. Vf-lOfi 
tsportiui, II. lU-IlS. 
Plato. IL Sll^SSS. 
Ax-|]iloUc, U, 2S3-CS4, 397-417. 

Support cf aroij. 111, 2&-M. 
UcUUau Iawi, at, SS-^ft 
SniuiXuarX laws, IJ1« &4-4^ 
MlemoiuLceixiottC of tbo proTUic««, 

Ut 77-W. 
BUtorr of Itiiory. III. IS^StS. 

Svt^m't c«rv uf liiilinrut clilliLivu, 

QtUGBablp AiMl uxofl Mttndpd 

10 nil 1312 A. D.), Iir, ». 
Dlt>clL*ilun. 111.99. 
JaiUubii A IttJiUUlIM^ 111. IMK 

lOS. 

I^n-n of Uie KraQk«. IV. ITT-US. 
LavH of tHe Austu-baxoDB. IV, 

2IL-3MO, 

Kcotiotsks of tbe ]tiooi«tfirM» 

IV* 128. 
Clif cuBtoou iiDid rereoAM^ IV, 

GQJdB, IV, BBS, 
Modem, 
U^mua peflunt ilenuDdiL V. 1S4. 
EDfland, 
eiilp m/taoT. V, 39C. 
Ubciot>otl«*. crfiAli, vtc, V, 40a- 
iSO. 
Jnii Uvtllo (Inter bnlf t6(b ccob- 
ury>. 
Ten-fold Hbc In prices due to Ini- 
porUik^n of £uid from tbc r<«w 
WoilriL Vl, 1B&. 
Tfce UeroauUl^ Ttiwry. VL 165, 
Tbomtt UUD <1&T1-1M4>. 

Tb% Uc»rc«ii1l1» Tl)«<irj 4>r bal- 
udoc of tndo. VI, IB7, 
sir IVllIlnca PiHtjr (lft2S-ltS7K VI, 

Bill of ttlsbtn (1«9). W, Vk 
LiKkw (IS3I-I7W>, 
Tbe &«*!» of rropc^rtr 1* t«bor, 
Vl, 1C4-17L 
Phjalocntir School. VI, tU, V91. 

<|0«nftT fLC94-in4l, VI, 391 

a«iMrml m&xlDML 
OototlAl iradJ&s compn&lM, VH. 

n. 

Tixittlon of tlw rolonlnn, Vtt. SB- 

Adnci Smith am'l7»0K 

A0»liiirt lh# M^TVttt>t1]* 5a;«1pcn, 

VI, 3»^2T. 
Tb» Colomlt* BiMS FrM Dwto^ 



BcocomlcB 

Arthur VouniTt 
Jkvuoiiuc coadtUoQ of Frubce as 

U)>< cauav of ttiu b'^reocb B#to- 

luiloii, Vll, 3«a% 
wiuuim wmterootnam, 

i£c^iujini<^ condiUi^o of Uio UllItOA 
huie« tlTSOj, VUi. U. 
Alexattder HAmUtoa {XUl-lSOi^ 
PlBftnclBl pic4«ur«« VIII, 80. 
Iteport 041 tusaufaoturc*^ tbo pnh 
Uh-Uvu policy, VIII, 37'K. 
T. U. Unittutt U^06*UU>, 
atkfi PrUiclikL« of I'opulAtUHi, 
VIII, 233*306. 
Ecouooaic MMiUitloott durinit Um 

War of l&U. Mil. Ut. 
Darld KkurJo tm2-l»33|, 

TUtK^ry >)r litaL VUl, «», 
nirary Clay (ITTT'ISU). 
Th« -*AnMrlcttP Policy," vni» 
141. 
TbMii4M Buotoo (ITBS'UU), 

Tlw Tnrtff of 1SI&, Vlll, 196. 
AVffttflte Comii! UTW-lS&Ti. 
TiMf Po«IUyo nuioBo^tiy, VIU. 
34S. 
H»nry Clfiy, Tl»e CoinproalM of 

1333, vni. :h&. 
HjOI: SlflVd ccoDomk^ IX. 44^ 
Q«orK^ McDoffte tuiKl>et tu« «co- 

ckmhIc Bido «»f vlavery, IX. S3. 
Cfllboui), 
Condltiou of fr0# bUcfca mnl 
nUTpf irauinuited, IK* 111- 
S^wttfd, IX. 121. 
SuBiwr, Cbue, Olddl&n •!£•■ I3C 

IM. 
8on>er«. Rftbvrt. Coadltlafu in flu 

&>Uttb X, 124-134. 
UooopoUett and thf control of tnde, 

X, «y », D, 41, tH. TC. 101 

Qittkte and tradv unloii*, X, ft, I, IB, 

Kori Marx. X. IIUO. 
lUiitfrfflo of tho flooinuiilit 
Pnrlj. t>w:trli>» of narp'"* 
TAloe. 
FriMlrlHi ititRiv:*, X. 11-31 

KrlontlAc Soolallim. 
Intvminiv roaimerer OominlMlOtt. 
TIt« flobtrol of 1lfll1n*dB. X. 

Mc&ttlpal afid print* owTk«Ttblp 

coRipnn^, X# T3-101, 
n. W. MacfoMj (rsblaa SodKjl* 

X. lOt-in^ 

EnstUb UtnU SocUllui. 

ronfltfiooB trt ri:ho. X. 13S-1I1 
y. I!. .viwTor, X, l47-m. 
TbV PbillppiD**. 
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KCucMUoa 

l^tllll^lnu. t, VX:-^ 103-, U0-. 

'ni«< ^iKiikA of ifaa BuddhlM, t 

CUwatb I, 3^-111- 
Tbc Idml MtucAtioD. tMCUmlflf of 

Hw IdMl «3tJ[?iitUiii, XL 4U-iU. 
Tbe «AicatkiD ef tt^ C^ntc^ Stolen 
And otiwf Unvrk kIwoIm. II, 

Qutottllan on thct liWnl Hotnim !?d- 

PloUrcb on Ibe nialnff of cbll- 

Tti* «4iicfiilon of Ui« mofWfftarWi, 
mMUierml tfdiooJs^ pf1rU«ffefl, 

IV, 2a^, S503€»; VI, 2:t. 
TSUliW vtlaciktloc, IV, S€9. 

or tbe EteoBifluiuY, n. zs. 

John srTirni tl5a;i&?T)< Qantcnl 
Aduajtnhlp, VI, M. 

Uootilimc (l&35'l3$t), on (b« «f»e< 
tlAlti of edwnitoo. Tliv edoc** 
Uua of f-UUdrvn, V. 108. 

tbe fvliidple^ of tbe sciioUitfttr 
fidiKAtloiL Tb« cmpotlcal ciJo- 

OnMlin n^9^1«^K I>1iM«ttolMl 
I^wB. TImt tK-rcl»pn<^t of tl»^ 
llldivIllfUll UOit fuUvw DtttUI*. 

fli>ii*»oiin (ITIMTTS), Tbnr*<nniti> 
iMCa» Ui nlttcatioEk, VII. 47; 
IS. 2L 

Poctnlond (1T46-1S47>. Th« nev efl< 
untloiuU ttpini, IX, i3-4r 

rroeb«l anMHSV lltt^ klM«toi^ 
tPis. Rdtuvtioa br dodae. IX, 
403^10. 

Horant Mnnn nni] fNlomtlonal r^ 
forrm to tbo Ualted State*. IX. 
-410<4JO: 

Bcrpt. Anctefit 

Book of tba DuftdL CMrlft irortblp, 

1. ;i>, 

ClTilUaUuo aniJ Life, br Qood*- 

tun. I, fi>. 
njmn lu lb*' Mkn I, TO. 
"Eljlit Fold I^ul;, ■ Tbr. 1, 225. 



ElMTtrlotcy (Sw Plij<k«>. 
Eltfwortb. Oliver 
In ibf- Kodoral CootmRSoq. 
DM not dMpalr that wom^ food 
ptaa of cDTcrnnicDt could be 
d^Uod, VII. 319, 
llOT«d vqiMtHj tn tbe lUcut«^ 

VU. 322. 
lli« rlgDt« of tbe icLDorUj. Vtl, 

S2T. 
GoDSOCticat fvOff^aU Vn. 819. 
LooV«d to tb« Suttm for <loaicfttk 

tnuiqiiUlir, VII. at4. 
On tbe kctsUitlrc pow«r, VU, 

Clfslnm (See imnsonalltj, lifl^ci^ 

etc.), 1 1. 4ft 
Bjnbalmiuff. I, lOL 
EjDbr7o 

Vofi Biter. VIII, 8H. 

llD«ck(d. iX. 344-t60. 
l£in))cdok]n 

Bkojeritphj. II. 1«. 

Uiumt f rAgiuvnti^ 11. WL 

t^lNilHk- Bm-lnlljim. 3C. it1-fi£. 
Enelond (Htfe UoTerDnictit uid ooder 
t>«par«t« bamdjv 
Anslo-^Axon cottquMi, IV. IKS. 
An^o-^xoD coavvntoD, IV, IMl 
A&fflo-^ion Jav« uulcintoos. IV, 

F«0(liil. IV. 200. 

Normtuu nud asatxcos. IV, QC 

Rt«9 of tbe CltSeo. IV, 390. 

NortuMti lawt niul cBuloou. IT, 197. 

Tbe MASDft Cbjuta. IV. 40L 

UpritlAv and«r lUil aod T;l«r. TV. 
112. 

Colonies, V, 2$4. 3«0; VU. fifi. 

rurltna ItevoluiloD, V, m-ISO. 

tiTiprvtOAcx of rnrUnoieiit, Til. fi. 
H>b«aa Corpus Act. VII, & 
Etll of RtifliEv VII. 10. 

CooimvC of IndU. VIT, 57. 59. 

Kn^Bb views of tbt^ AmcrlcaD 
KcrolatloiL Vll, 6C, IW. 

AbolW»« iUv^ry. IX, 79. m. 

8tatQ SoclaUsm to, X, lOL 
Eplctvcun 

Bkvraphr. ni. 3». 

Dtspourecfl, UI. 292-41^7. 
Bplcitnu 

Bl0KT«pbj-. n. 428. 

Letter on fliippStioft u tbe Grvftt* 
««t Good. 11, 4». 
Brnasiiu 

ni-n.'mpbj, V, IB, 

Hrftf>nt'c TTnii^lni:. V, 104- 
Ibo rcDlUat Vir£li^ V, l^ 
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B 

MMioroO lii« ctrcotnfcreoce of tti* 
Eirtb. Ill, 2B0, 

HtijKbeus (16DM6K>. VI. 141-150. 
niomas Youotf (177}*1S39), VllI, 

Joj, acrk. Mnxwdl X, M. 
Ui^rts' Warrt, X, 211 

Stlilca] Itules of LIfd 
ChaUeflD, I, 2&-2». 

BrabnAo, I. ZOISIS. 
Buddha, 

OMdnd; iwt koowlcdcct U &^ 
MS. 

Bnlts of condDcc. I. 13$-£43. 

Idea* tf> be avoldcii, 1. M&ttS. 
Confurliw. 1. S82-41t 
Hf-filixl, 11, 3004. 
S«ii«c«. 111. U7, 
Htilct«4iw, III. S91. 
Uarena Atin^Uu«. in. 4M. 

Knrlj clmrch. I\% IIL 

MonA^lkl&ai. IV. 12$. 

Prutf^Uiillsm. V, tIl-15L 

WcttJpj. Tl. 3«G, 
Badkl 

Fbuiid^^ Cfomctrjr, II]. ttS* 
fiudoxn-. lit 8». 
Kvolutluir UMltbuik Vlll. 293, 

Ijimtit^k <I7I4'18£9^ 

G<wtb9. 
TnDsforamtlon Id pUnti^ VIIE, 
SM. 
OoTler 11769-1132). Vni. 413. 
DlicoirerftI fo«alla of «!Xtltict 
^>cc1«A but beTlrrcd U vpeclal 
«mtlon of f^i*h 9p«<:W«. 
Thff Uutual RHatloiM of orgAn- 
licd B«-lDpi. 
St. nillalto (1TTMS44). 
Unity of pbn la aDloiAls. V1IL 
SOS. 
Von Bier, viir, 394, 

D«vfi]ot>tiM^tit Qt th? embrjo{lSS8) 
Cbftrir* I^Hl itT&MST£j. 
PsBl chjiDrN Jn tfae «iirtb tbc m- 
«iU of caa»e« dov acUnS' l^t 
nL 
KcbwflJin ISlO-lSBSt. 
Cea tb^r^r. IX. 233. 

rnieifdw: lu Law etfitl raaA0» 
A. It \raUacv: XAtarnl Sel«cUom 

IX. MO, 
Cbftrir* DttrwiQ. 

NAmml Selei^lJoa IK. 30M44. 

Fniulaiiii*ntal f jw of the Kvottr I 
tioB of orsaaUuu. IX, 144'UO. I 



ErolutloD 

Tbnorr of n«rMllt;. X, £S&^06. 
EzpHiuioi]. yUh 10&'134. 



Fabrldi» 

DJ«coTcr«d %ht ToJtee 1a tte t«Iju. 
VI. 7. 
Kanday 

iro^nipby, VIII. 39a 

LLqulDoUon of CtikH&i»» VHI, fOOl 

Stfrctiiclty froca WiriHtom, IX 

r«Tl^r 

LocaUxatloa of Functioin to tk« 
Urato. X. ST. 
FcQdiUlvcik IV, 300^18. 

F^oTms of iJepciHlrDco oC tli« iirfa 
Aiwl frvetaen, IV, 300. 

rrlvAlc Jud^Ok-tkn?, IT, 301. 

HoniAgc and fcaUy. IV. 303. 

Mutual dtitiQA, IV. 306. 

Autbufltj of Cb» lord. IV, 3«T. 

CompuriEatloD. IV. 3(8. 

OMtnlik IV. 309. 

^Viig<-ri« uC bfl(Ut\ IV, SH 
Fk'LiL- 

Bi.jict«i»iir vni, 118, 

OuUlu«B vf tbp DueUloc of iSooW- 
iMlffe. VIII. 3I^3JL0. 
Fttiuoof ifiiBQ EconcmLcA). 
FLmlo <jia|>o 
InrvDtcd UiA icarlDAi'a compau^ V. 
6. 
Flv^l. Tlitf 
CliaJ(la<>ac accoiiot. 1, 19l 

FoaodntloQ of tb» KlofdOB of Bljlbt- 
<outt[ic«ii, Boddbi, I| (BO. 

PTAUOif^ »^ V, Ut. 

FrankllD, EtenJamlo 
Diosmphy. VI. ra. 

A<«oiiitl of HIa Eli>ctTlcAl ^pcrl 

tn^QDS VI, 263. 
IdfiDtlty Of l.lgtifaLQf and &ltetrt- 

cHy, Tbe UtfhiBlAS nod. VI. 

Tbv Kl'lv ExperlD]«Di, VI. mi 
ICinrtLlnfttbnn <ici th« StAmp Act, 

Vn. 186-106. 
lurormotloD to Tbooe about to ttm* 

Ifrali* to AnipHf*». VIIL 6- 
ID tbt FtfdtffAl Ctdiraitlod 
On tbe QDenion <tr r«praMftt»- 

(loo- VII, 2TL 
For pmjYr for the cootcdUm, 

VII. 315. 
Cooipn>iDkv. VIII, 380^ Zm^ ttt. 
Frnnkn 
Lavr« nrtl ca»loDui. IV, 177-1S8. 
OjnivfNljii, IV. £(>2, 
riiHiLn, IV. £03. 
K«rl tb« tirral. IV. 304. 



GENERAL INDES 



II 



Free Tm^o ui^ Protvction 
M«rc«tnttU4t>- flnd TtH>mw» Hon 

IS6. 

Adam SwIUi (ITTCi. VI. S9M27: 

VII. U7-165, 

A1«3iAiideT UunUtOD oo, VIU, 37-». 
PtM Will 

St. AUfntctiui^, IV, 7i* 

CAliln. \\ HI. 
SpJBOKO, VI, 13, 

tlolibc*. VI. ». 
LvlbnltB. VI, T8> 
Kant, Vi. 40, lOL 

Tbc KlDdcrgftTtcai. IX. iOMl^ 

Uprtsitiff und«r Ball ftnd TjUr, IV. 
il2. 

O 
GateD 

llanr^ quoC'S. VI, 9, 

CbrintlaaK p4-ntetutca b7. IV, li. 

EOlct o5 TulcTtttlon by, IV. IT, 
tlaJUro 

h|oi:nipl]jr. V, 290l 

DboiTChv^, V, ISA. 

For tbe Oporakan ejvleQH, T, S9S. 

CaoOrinQatioii br tb« IiiqtiltUIOQ, 
V, $02. 

Ki>cuuuUoa, V. 106. 
tUJIailD 

B«c, of TTtauurr. VIIL S7. 

ELcctTir^l <1l>ci>terl«8, VI, 351 
iSanuL VtBco da 

Bloimpby, V. n, 

AccuUDt vf Hte Vojftffe round 
Afhva Co India, V. zt. 
UOTTkoo. wmuni Lord nM«-lS79) 

T1i« CoBfltttotJoD 4 "Confoant vltb 
I>rttth Mi»il an Aar««UMil wKb 
Hell" <1M2>, IX, »T- 

No L'Dlon will) Slaroboldtfv <IftU). 

In iJcri'ucr of tbQ AniftlciiD Antl' 
8birei7 Society OUiu IX. »-10C 

nojw IX, 42S. 

f-atboa of ZomtatfT, I, IS448L 
tiityLuMcic 

tllok-raphr. VIU. 37^ 

On tltr Comblnallon of Goatfouft 
^bfltJDCM wltb t^ch otber. 

VIII. ITS. 
fl«b«r 

Alcbrmlfll: madn altrie ftnd euJ- 
pbvrlc acM. IV, ST8. 
Oaofnikby (Bm Astroooiiiy and B1- 



G4*of:T«phr (See Artroooiar ftod Bl- 

AnniliiundfT, ir 14S. 
Arlwianhni. 111. 2SS. 
BniHlwilbtfaca, UL IM 
niur ti« K]d«r. m SM. 
Ocrfumbua, V, 7. 
VaMXi da Gaiui. V, SOL 
JdAffi^lbD. V, 4L 
Cortes. V, 317. 
V«ndv74. V, 32T. 
CbanrtalfL V. 311. 
Qeonttry. lU. :b& 

TadttiJi OD tb«. IV. IftS. 
A&ghHitzoii cnatome. IV. ill 
rcQdtiitn, tv. a9QL 

State and Cfauvb. IV, US, i3t. 
KefornutlMi, T, UH 
ISoclitlani, X, 6* 
Gortn TbrovT, 

D«Ttlo^ X, ns. 

FUM-ur X, su. 
Ro«b, X, lOOi 
0«ny, Blbrldg* 
In Ui» FMend Qmr^Uon 
Ae>iiu£ tbc cx««M of dcno^racj^ 

Vn, SGI. tst 
For liiC det-tloD of 8eiuu>n br 

tbc tftntc Ic«l«taiOKa, VII. SM, 

£68. 
TliP Stares npvi-r lad^ficiident 

For pnrpofikinat r^recieQta- 

tloa VII. 321 
Tbc iiiH>jil(' fthoiild bold tbf^ put»a 

rtringK. Vll, 274. Wl. 
B*jM*rt of cnnipmml*« (yimmlttBo^ 

Vll 339. >40, 34S. 3SL 
Ott MllialLtJ 10 U)(^ S4-JUtC VII, 

3S3, SGI. a£7. 
Afiliut a coi]ftd4;rac7 of part of 

tbe 811 trt. VIL «a. 

Q<TOllDrx 

Non-lnterjicttGD but baraoQj of 
matter and cnlod, VI. 38. 
GIlKaiiivHb. I, IC 

nienn: Sptf'M'b lo tba DMnocratle 

CooTfiitioi). WO, IX, W. 
Qod (So« litHli:tao, imtDomitcj. Pbll* 

Qod, To tbe UokDowiL 1, 101 
Go«tbe 
8tain«o< oimJ plntElx «re traaa- 
foniifd IravM. vm, 3»l. 
Gorbam. Kfttluatoi 
m Ute Federal OonTt-ntloii 
The obn^lutc- D^oftfllti- of fcdcn* 

Uoo. VIL 31& 
CoimDltt»» reiwrt, VII. 375. 
On ib« compTDiuiiir, Vll. Mdu 
For proportJoatl rrprrTiltattoa. 
VIl, 347. 
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^^^^^^^^V Oovliim. 


QoT«nim«at ^| 


^^^^^^^^^K tor »«To;-i] SvvUora Crom a 


Moatf«qut«*u UE8^nu>. VII. le- ^M 


^^^^^^^^H StQtO. 


■ 


^^^^^^^^^^H GoremmoDi 


Tb« prlnc-tpk of thft MpamOon ^H 


^^^^^^^^^H Under tills htfod w« alwlt ttidex. 


of poirore. ^H 


^^^^^^^^^^^M tha ftrimre of ifovi-ra- 


Tbc phr^locrfttJc ttCbooL l«d bj ^H 


^^^^^^^^^^^^^^m fseut or pollttcnl «cleiK.<4T: m^c^ 


GoiuDaj ami Qn««itt7. ^M 


^^^^^^^^^^^^h oad, UMtlluUoDN aod polUl- 


QU««Day (t«»MT7l». VI. 3t:-MH», ^M 


^^^^^^^^^^^^B IdMJi. 


G^DDTitl Maxim*. ^^^H 


^^^^^^^^^^^^V See alfiO econ<^rolo«, law«. 


BoUNW^D (ni2'177S) ^^^H 


^^^^^^^^^^^^^ CdUCAl]<»ll, IUVi.'UtluttA, 


Th^ CoDinit S'>^ial (ini): Ttae ^^^1 


^^^^^^^^^^^^H^ M>^inl eclPEu*^ 


rul«r onTj ilu' tortnuQMil iiT ^H 


^^^^^^^^^K The ^clcnva of GoTernDUtot oi 


the peuiilc. nbo are ftlwajrn ^H 


^^^^^^^^^K ANiiUlcaJ Scimce, propvr. 


Hdveri'lKit VII, 4:^65. ^H 


^^^^^^^^B PtAto (4»-34lL B. ai, bCCSB poti- 


AB)«r1c[iii KfM-olutloQjary IdM«w ^H 


^^^^^^^^^^F 


VII. I6(-S4&. H 


^^^^^^^^H Orl2^ of ^^^^ iStvl^ U. 3U-320. 


Foriumi or cue coostittiUoQ, m. ^M 


^^^^^^^^^HL Eduontloti bf tbA StmtJ^ 11. 


MS-3«?. 


^^^^^^^^B 


Pn>Qrti EovoltitloiiJU7 Ideas* VH, ^H 


^^^^^^^^^1 Community to Uw States II, 


Uft*<32. ^^H 


^^^^^^^^H &2Jt.-f3ft, 


DfToJopmofit of tb^ AiD0H<mfl ^^^H 


^^^^^^^H Arl»U)1l^ (3S4'3» R a> 


Pollticol Ideas, VtlU S-9I: ^^H 


^^^^^^^^V OrlKlb of th4- 8Uiie. n. S8348«. 


42-1L3. ^^H 


^^^^^^^^K Tbr Idoal StAt^. n. iis^-^ia 


Ejirt ^^^^1 


^^^^^^^^H EdtioauoQ Id tbe SUtiQ, II1< 


UaiUr<tito of tb;> CdidqiiiiM ^^H 


^^^^^^^^^B 


l^rty. X. IfX ^1 


^^^^^^^^^^L^ HlHtory ami dinrriplJciD of tlie 


FrieilHc^ RniEfrlB ^H 


^^^^^^^^^^^^1 AtlicfUuD cxruttUfutJou, 11, 54^ 


Soltntlflc Soclslbim. X, 3L H 


^^^^^^^^^^^^^ 


Pttbtle owDer»hlp miuI cootiol, ^H 


^^^^^^^^^m P0I5I1U111 i:o4422 n. C.\ 


x^s&fTe. ^H 


^^^^^^^^^^^M AniUfiii» of the Roman Goroni- 


H- W. Macrocty ^H 


^^^^^^^^^1 


Kti&rUHli SlHt^f S.>rUtl«Ea. X, UL ^1 


^^^^^^^^H Cicv-ro tlO^A^ U, C). n6-2e£. 


lEisUtnil'jrv HDtl Political IdCt, ^^^1 


^^^^^^^^^^^L Tt<> PrlncIpLeB of Lav, £16- 


ChHiiLiM and BabjioDia, ^^^H 


^^^^^^^^^^H 


itUtiyl^uUo LawB, 1, IT. ^^^H 


^^^^^^^^^^^^^^L Tht* ^t^tt ^QTViM of novi>rtt- 


Bccvnt AK>bicologlCMd lU«Q9T«r- ^^^1 


^^^^^^^^^^^M 224>2SX 


icm Id BttbjIoaUii Bodety la ^H 


^^^^^^^^^^^^V UarvlHiivi Fniixn (latter 


TOL X,1M. ^1 


^^^^^^^^^^^^^V Tbfr bfclonlns 


rodottiv (400 B. a>. i« msoL^^H 


^^^^^^^^^^^^^^ of tb^ mi>df m tbeorj of the 


^^^^^^^^^^H UfiohUT^lU 


n» JovrvL ^^^H 


^^^^^^^^^^^^H M^li^nl Mirlj cDodfira 


ftoe Gxodtu, L^tttcim Kvni' ^H 


^^^^^^^^^^^^H pollUc«l Itlwui. 


btn. Dmttraooioj. ^H 


^^^^^^^^^^f Tbe PrlDOi^. BS-K. 


OhiDi. ^H 


^^^^^^^^^^^K Dutch DfclaratloD of IndCDOii- 


JIAQ7 of tb« cDtiUmn ukd roica ^H 


^^^^^^^^^^^^K deoce: Tlic Duty of HuK'Tk 


or proprlrtj oT CbUu to-dftjr ^H 


^^^^^^^^^^1 


4UI0 bKck to nnckfccltn iSSl- ^M 


^^^^^^^^^H BotpbM (1SS8-16:9ft. SocUt CoD- 


478 a 0.). I, 3S^4IL ■ 


^^^^^^^^^H tnctldMofSoclctj. Vlt. If* 


71m» Brftiimnafi. ^1 


^^^^^^^^^^H 


Lnira j«in) tlf^ of tb« e«flto^ K-^^^M 


^^^^^^^^^^^^^H The fotimymnfy of iMtrUamecit la 




^^^^^^^^^^n T1i« ll«t>»ti CorpDA Act, TU, S. 
^^^^^^^1 Tb^ mil of Rlsbtl aU»* ^1* 1^ 


Boddhm <&tb c^ntory B. QJ ^^H 


Bulcfl of coQUttcL I. 33M4i, ^^H 
Cuntomft of BiKlillifl. 1. SSt^Stt. ^1 


^^^^^^^H Loc4l«'<163Mt<»t). 




^^^^^^^^B Tli« Rniiii of pTQprrtr la Labor, 


LIfo nod kifftltiiiiocii of thm ^H 


^^^^^^^V 


AiMirtaw II. lOG-m. Bjmr- ■ 


^^^^^^^^H Tbe Oriirin of rolUical Sode- 


aa «dacaIloa. ^H 


^^^^^^^^B tlmi ibp ntirhf of tbo 1*00- 


Ufo mill tn^iUullora of tte ^H 


^^^^^^^^1 pl*toB«TolU VU,2545u 


AUieiUaiu. U. U-IJX. ^^H 



OBNfilUU* J^'D^X 



id 







UMI Political ldM& 
Draco («n & CJ. tl, 5i. 
BolDQ ^M K CJ. 
Lftvs, 11, 5T-<S. 
Soclvlutr^cnl po«iiu — Axtuit 
partA. 
Pd'ilr-tnKuji O&O B. O), II, 63- 

CIot«tl>Mim <Ult B. OX 11, €9^ 

U. 
Ptrlctes il6<M£l R GJ, U. 75—. 

Apfiiuir^ rvTkw of the Rouisn 

Ortstn cf Roman law, IIU !• — 

JliftUiUau> DixeflL 
Tbe Quufttor (lief ore &09 B. C^, 

w. u. 

Tbe rislit of flppctl to tti« peo- 

ge Id <«pltal cues, 500 R O, 

Tbe TTlbuuc«. 494 R C^ III. I, 

30L 
Tbu Doc-KQTLn, 4£l-4i& R a, 

Ul, IS-. 15-w 
rn^neiitfl <»f tbe Twelve Ta^ 

]«H, 44:>R a. in. ^^ 
Ljw puse^ br tbL> pvople u- 

mubM lu tntM^f co be buul- 

bjr on »1L 449 B. C.--aioo7- 

tf oi UAUcArniMUL 
Umewml of tUe ncndinn of 

Ib9 TrIbtmiM. 449 R O, III, 

RIffht or lat«mi«rTlKge^tb9 
Canolf'bn Law«-^ C. iiS. 
III. l7-ij. 

Tbc uiiLtnry TntxiiM«, 414 R 
C^ III. 24. 

Tbe C>»K r> vjnabUsbed, 443 B. 

A ropibr ttrtoy «wtnb1l«^«d. 
Cbe iTuipA ptid, a&i) wibtM- 
v^imaifpu tegmi, 409-400 B, 

C-. in. 2saoi 

Tbu Praptardilp, 26T R C, 
III. 40. 

Tbn Lloinlaa Law. Ul R O, 
couififiMnWiix the UimI qu««* 
Uua; wuT mosul s plob; lo- 
toroct (Inlurtnt from tbe 
prliiclinL Af iM>D>: jilare b1^ 
«r. Ukd Mtu^uni. lif latiJ brill 
Bmltttd III, 3MG. 

Atf oin^f'4 Uirijwii trpett to tbe 
l>)ct>clana hj tk^ robUVftB 
!««-«, S36 B. C. Onlvrv of 
roncDOiu btodluxon alL IlL 

Tbe c^iueMitp. 31S B. C; alio 
public nw4 ballJln? bjr Ap- 
plu CbndliNi III, &4, 

Prtfvtbuod opnod to plobeiaD*. * 



CiOrrrDin<mt 
UuUtmtuufl aiMl PoUtUAl fdcu. 

3(K> B, C. III. i&. 
tiortivniim I-nw. 2*7 R. (L. 
timile all Uv,'» poiwtd by tbo 

flebtt alotiu bUiillii); itu nU. 
LI. U.— Anlua G«lUiM. 
AnnesEAtlen of Aat>bio tMrRocr, 

290 B. a 

Wnr with Pyrrtio* ntxl Torwi- 

tttCD- AH Itatr OMdonrt of 

t^ nowliw cmplnv ^2 B. O. 

Ftm PuDlcWtf. M^l B. a 

focoa<S Piiiitc War. 21ft-»l B. 

focond Mace<Si>ataa War. 300- 
19€ B. a ntwc^ "in^niKO/' 

Tb^ IUrxlAau:i1lnti rrvHcra rv^ 

proued. Ififi R C 111. 65-77. 

rtilrd MacnkioiiD War. 172'IG3 

B, CL Jducf.<i|oiilAii tllvldvd 
Dmmctlon of C^nbiifC, 14$ R 

C 111. 16S. 
DCfttruv-tkiji <jt Corlntb, 146 B. 

c ni, i«- 
8trlc1&rt*fl on dr«vs «di1 foxl. 

lis R a. III. C4C&. 
Tbe Cmcv-bl, l3Mn B. C. IH. 

71-90, 
MlftDiiin«r^ii>cDt of th« provln- 

««• IR 77 «. 
B4>iiHr Qflrr (}i<f Punk War*, by 

Poljiilna, Aq onaljrtU of tbo 

Roruati soT^ranieGt. mlUurr 

lAittUtitlun*, ctc^ 111. 1$6-W. 

RoiDc ftzkd OBttfaagc com- 

pftTOd. 

Trviuilplai' Onol nu<1e a pror* 

lace^ 110 B. C 
Tbc eoetal War. 9&S9 R O. 

AOtco ulmitt«d CO eiUseufaEp, 

ni. 90. n, 

Mariiu ami SuUtt. SS-79 R OL 
Cici-ro OlA-41 A' CJ. III. 2U. 
Tbf Flrvt TrtuioTlnit«. OQ R C 
Cini War hf4we«n Omskt oad 

Pompcy, 49 B. a 
Tli« Sccocid lYtcmrtrate, 4S 

RC 
B«iD«. Empire; 
Urvwt!) nf luxury nt tbe dOM 

of tbo ropntJlr. in. 19S.— 

Lncan Aujnt«tujL 
Tbt empire eptabllsb«d niMl«r 

fite ^ulu of n r«ptibll«. ST R 

C. Ul. »-DlO COMiiltu. 
Ei^tiou taiLi*u from the i>«o- 

pTv aiul iElTvEi to tbe eeDOtts 
It A. n„ 111, tt. 
Luiurjr iocrca*«(l trom tbo 
Una* of Actlmu (31 B, C.) to 
Tib«rla>: Utc-u brirati to 4** 
cdiue atnoair (lir iwcuton, 
tlKKicb tbo citraTOfaooe ot 



u 



GKN^KAL t«0£X 



l&BUttalotift and PoUUcol Ideu 
Komo, Krapire 

llirottffh tbt! i\ta><^ of Neto (U 
A. IX): una witb Vmiia«iao 
ft period of p«isliiioalc>iu 
IItIbk bf-^aa lutlui: nbout 
10Ox»n. in, 194. 

OtowUi of rt>7&l povc«- nodcr 
VfilMiljui. 69 A. D,. Ul. n. 

QnlDWIaii 1ifi'«& A. Dj. Tb« 
Ideal Romao KdacAtloii, III. 
tl2-S2S. 

Kero tW A, D,), Persecctlott o( 
Cbriffttaiia. 

Kcrrn. cure cf tn<llfl:«Qt cbiU 
dm 9«-97 A, D,. Ill, St. 

Trojiui. OS A, D. Tluf empire 
tc Its nidert extent Ptirse- 
mtloDS or CbrtotlAWL Tfat 

rAtenullam of tb9 «mftlr% 
V. 7, 
rmtarcli (GO A. D.-UD A. DJ 

Tbc tnlntQj: of chlldrca Ul, 

J7MM- 
UarcnK Aurfrllnt, 161 A- D» 

IV, •. 

Pcn«CTit1on «f the ChriMtttm. 
CarttMt cxrrndi dUxcfiMblp 

t(r ell liilnlpltnniB of tbc vm- 

p)rr (2L2 A. D.) So onlw to 

UMlndc ftC IQ c«TtaJD tax- 

StlOD. 

Pfn«cotloo npdvr Valorlso 

(251 X D.K IV. U. 
Dtoclc-tlnii i»4 A. D,K All bIk 

•otctv motijircbf, itl> 9t-09i 

PersecutloD uf Christians. 
Bdlct of TolGrfltion by <;al«ftii> 

103 A. D., TV. IT. D«etM of 

Mlltti 313 A. D.. IV. 19. 
tSjDoO. cr JIlTlra. frobleotf of 

tli«auircb. IV. at 
Foortli rrnturj Romtn l)f». hj 

AnuuluitM Unrcdttoiw. lit 

£08. 
AsTPtWiRi, Oriirln of. TV. fil4t 
CMifllntillt)'- tbr iirmt foitnda 

CotutautlDople (3S8 A« D.). 
TbvodoatnM. an-9H A. D. Oodd, 

IV. «fc 
Th^ n>ilt>im of tl>^ G^rmani^ 

by Tjcltua. IV, ICS. 
Tho .iutfto-ftniAD Cofi^ii«vt of 

brllakn. br U«<de. I4S-4M A. 

OrcfltUrow of Emptni. 476 A. D. 
JtutlaLao lGrr-5(5>. Etsi«ni eni' 

irnDT fn-odtOM aontan Ijiw. 

JtuiUQi4ti'» UoUtttta. Itl. 

lio-ise. 



Q 

Qovorninoiit 

Uuttuotions tDd PoUtkal id«w 

MlddJi* Afcea 
UooaBtkteoa. 9L B«DMllers 
Buk«, about 500 A, D.. IV. 

12S-1CG. 
Ttk<^ Ballet Law. tbc l&m of tb« 

FraoJLs. IV. 177-lU. 
Conrrrska of the Fmnli* (*»« 

A. liJ. IV, 202. (bj Ow^orr 

or Tour^). 
CoUTcntoti of KcBt 596 A. D* 

IV, IW). (By Bcdc.) 
ConverHkiO of Kn^t An^l**. QT 

A. D.. iV, 191 (Bjr BetW. 
AmiA, ^tlOdle Axc«, 
Uobnnxj^rd (570-SS2). B«flB- 

DlBg €f the £rA of tbr Anbi 

In AMln Mfnor. Africa. Spsln. 

oDdTurkcr, iv,2».aif- 
Olu-IbUaa Europe. MlddU A««a, 

Tbc iHi^fl of Ui« Anglo-flftxocuk. 
cT Khkx A«tbelblltil Of Kcat 
(&60^i<>] of Ulocbltter^ 4ad 
lUdH'^ <tiTi-«8G>. of W1blrac4 
<490'T2e^ of -.Ifnsl C9n-»t4K 
Ednnrd {Wl-92*l wllb Uotb 
nam tli4^ Dadc of A«tb«l' 
■tAD (234- T ). GdtttUid tod 
EM^ir. IV. 21I-24U. 

1)0111111011 of nppla, 1M A. Dl, 
IV, AOX 

DoontiOD (^ CUttetnAgBB^ 7T4 
A. D.. IV, SOL 

CorocuUoD of Karl tfi* Grctt 
«DOA. D-,IV,S«. 

8cbool of Sari tbo Oroat, IV, 
206, 

Trc«tr of Vijrdun, $43 A. D, 
tbo dlTbdoua of laodom Bttr- 
Ope f oraul. 

FoQdiUlsiii, Tbe diBlategnitlOD 
of ICaropf lAfC tJi» Ixmiio j 
encb to Eovoru bio own coan- 
tr Witt tHft slKbc dn>«Dd«ikc« 
on tlio blgbi?r doko or kJaf. 
Foraa of drpmdoilco of tte ' 
•erfi ftDd frociDKL. IV. 390.. J 
PriTnt* JaHidkUoDi. IV, 30L f 
Ooflinj^* nnd feoUj. IV, 30 

BlDtUal duUrt, IV. 306. 
AutbnrllTof IhtfloH, tV, B«T. 

Compuri^uiloft. IV, 308. 

OrdealH, IV, 309. 

Waf^^m of h*ttlp. TV. SIS. 
thf MrtifCKk* t^twr^a Cbur^ 

niul ^taw^ IV, 3iS. 

Proenrn of r:ri>^if7 Vlt 
il073'lom>. IV.m. ClaloM 
of tike l^im, 

De*Tlnr>l(<>Ti*c of Ibn Cbnrrli 
OD lur luvr*illit]riv cHllitcj, 
Mlutoiit. iiuau:i1 (.^offrnvlov, 
trftiuatwiaGtlttlaa, IV, QL 



G&K5RAL IKDEX 



lumvaUoQB tnd Poittlcftl Ideas 
iV. 123- 

Xb« cnMttiie«. IV, i2&4&a 

Wmuoi of lyn «>n roler tb« 

HermIL 
UrbaD 11, s^peecb at Cle^ 

Tb« Tnic9 oC Ood, 
Prtrlhv«« of tbe Unittdcn. 
Ae<*oaftt of Ibo Start. 
UfHlbi-vjil Uiilvf-mUks. IV. S&Oi 
rnviit^sv*, ^'n^«^»fk l, Liu 

A. D. 
Omcory IX. fi>r ttie Oii1t«^ 

•Itr 91 Pnriif, 1231 A. D. 
Cnt]r«4> of 8li>il;. Rotiort d« 

C\>urPOfl. ms A. D. 

Saxons and Ni>n»un> br W1^ 
Uiin of Uftlncvbonr, IV. 

Bbo of tb» atJM, nr. ssutr. 

fiaffUib dtr ciutoiiHL 

Tjrplcttl cbmnrnL 

A tjrptrnl ffiilhl. 
Normtfi JiidkUl CostotDS, 1169 

A. IX, IV. ASl. 

IV. «L 
rprtBlDff uoOor BaD and Tyl^fi 

br ProlM^rt, IV, 4W. 
W|-dur« U310-13S4) ud Ortr 

oiT XL. IT, an. 

B«mb«^ii<^ V ^ lOd, 

Fftll of CowttaDltDoftlo n<53) 
mid dUmUOD of Gtvc4l 
IcDovrledftv Id W««tcnk Bor^ 
Ope, V. 5. 
flIxiMfiib C'enmry. 

Cortex: At^couut of t!i« Attee 
CIvlllaatioD Id U20, V. 
Sll^^ 

UcBdoca: FoQBdtnir of 8t 
Anvdrttno (lUt). V, 3£7- 

Tb^ npfornMtlon, T. tOS. 

Cnmoufl (14M T -ISM). V, im- 

tia 

TriiiMtat«d tiM N«vr T«l*- 

cn<*Dt. 
ftatimed Ui» folbloi or til* 
Hiurt'b And clorgx- 

Tbo IVniti-iii Vtnita, 
Vaniii UiitJ.tr (:4«i-l£50K V, 
111 131 

V. M! 

Ag&Uui C«UioDcism, V, 119 



Gov^vnincDt 
HuftltuUocn nnd PoilUcftJ Idtfks 

Jiuitucstlon ty Faitb, T. 
127. 
Tbe reftsiiot BeroU (IU$), T. 
U4, 
Tb« Tw«tTo ArtlciM <D^ 
OWIMM Of Uio Praviula, 
V, 135. 
John CalTln O509.15«>. V. 
I4a 
Doctxlue o; rtornaJ eAect- 
Ion. V, 141.1E0. 
71m wtwJ^ cAAe of tbo rn>- 
tcvtantt a« fiTeo to Uitr 
world m ilio Aaj:«bi)iv 
Ooar«M9lou UfiSO), V, 161- 
ITS. 
Loyola (I491-l£5«, V. I79i 
Tbe JM«lt CouUCsUoa, T, 
1S0-18«, 
B«Ti>lc of Uio ProtcsttAt 
Netberlaoda, l«6-l«09i V, 

8«70Qt«wtb Oeotiirj 

K«W OOQElUlON. 

JKuMStown fMmded (UOT). 
Qmtwc: aA^om tij Cbaai* 

Plalo a<0»). V. SiS^M. 
HoitoD: Cuatooia of tb« In- 

diaoa to 16>7. v, SttUTI. 
Tbo Pint Written CouotitD- 

tlon. CoMiecUcut (16W>, V. 

m-36D- 
Bookcr Cbnrcta QttootloBilB 
_ New EoElawl. V, «a 
Tt« BojcUflb RerolutloD (1U8- 

1WS», V,30L 
Tbo P^tltton of l£l<bt (i$M. 

V. 398. 
PlrM Writ of Sblp-UoDcj, 

Spedm^D. nS3£k V. ^96. 
PTO) ajntiM Gtnfford. (1641). 

v.tst. 

11>« caM> of pariTAmimt In Ui« 
Gnmd &«mQii«triifice 
aHli.40Mllk 
Blglvtccoth Ccntnrj 

fiurJWi coioDki 87*t«a. vn. ss- 

lfi5* 
9i^ a£3Q AJDurtcoo ReToluUoa 
brlow. 
CDve iinS-lTTi). Vlt 6M«. 
OuttqaL<Bt uf India, 
Od Hb <Via(}iK*t In TndU, 
Au^rtcaD B^Tolatloii, Vlt lAS- 
915. 
Sao nUo Enjcltfth ColoaUJ Bj*- 
tem alwT«^ 
Jatnes utU and iho Wr1t» of A»- 

■tat=ui« cJTei), Til. ui. in. 

117. 



^^^^^V ^^^y GEHBRAL IKDES ^^^^^^^^^| 


^^^B 


^^^H 


^^^^^^H Gavf!niiii«tte 


OuvtmxDrat ^^^^^^| 


^^^^^H iiutitutloafl *iid fN)iid<?(U i6mM 


liwtltatiou0 niid PoimoU Idcu ^^^H 


^^^^^^^1 Tbtf BlgliU of Uit> BrItUb Oolon- 


MMsMbtsMCtj: ^^^H 


^^^^^H loH auAu vii, 177-im 


BIbridsv Qcrry. Bufiu ^^^H 


^^^^^H Bamucl Atluma (ITSS-ISOS), 


Kbc, Gakb strong. ^H 


^^^^^^^1 VlndhjUkrn of DgslQO (ITM), 


Hatbiui1«J Qorliani. ^H 


^^^^^H 


P«niaTlvaiila: ^H 


^^^^^^^1 Ajpil^iit Uio Sump Act. 


BeiUAQibQ PrunUlii. Botart ^H 


^^^^^^H Patrick Bmry (t73«-lTm. Ttf^ 


UoiTla, OoaTetfveur Mor* ^H 


^^^^^^^H i:iDin lU'ur-ldtionft axalD«t tb» 


lis. Jomofl WtteoD. Jar«1 ^H 


^^^^^H SUnnti Act a7«S>. VII. m- 


In«i«n^, Tbo& MlQUa. ^M 


^^^^^H 




^^^^^^^^H PnnbliD exan^tneit oti tb^ elT^vt 


Cljmor. ^H 


^^^^^^1 or Ifac Bump Act 0766), VII, 


Kow York: H 


^^^^^H 1S$*L»L 


AJcuDdffr Untnlttoa Uot>- ^^^| 


^^^^^^1 CiMlti«iu 070MT79). AgAhivt tha 


crt Yfttfti; Job& Lanataff. ^^^H 


^^^^^^■_ Ttabt Co tux AcMrlca (1766^ 


UoryUfld: ^^^H 


^^^^^^^^ 


liVttifr Uiulla Jtnifs 31c- ^H 


^^^^^^^^^^H Qrtfivllle (171£-H70>. Aiunvvr to 


Heftr}-, Daclvl Cam>U, ^H 


^^^^^^^^^1 Cbatbam and nffal&Bt r<-p«aJ 


DftatH of Sl Tboi. Jcol' ^H 


^^^^^^^H Of SUBip Act (1T66», VII. 70- 


fcr. Jobn Fr&Ddi Uncw, H 


^^^^^^^H 


Kortb Car«llika: ■ 


^^^^^^^H UaiHfldd (1705-1793), En faror 


Alexamler UartlD, Wm. ^| 


^^^^^^^^H ibc [M]£bt to Tax AmierlcA 


ftlcfaard«OD Davlfl; Win* ^M 


^^^^^^^^H 7:<S0. 


DIoynt. Rlcbam Dobtm ^H 


^^^^^^^^1 John Dlr-lLfnitMi (17»MS0«>. 


epfticbt. Hoch wmiftiQ- ^^M 


^^^^^^^^^H AcalDftt Di« awpenaloD of tbe 
^^^^^^^^^H Hi*vr Vork l«giitUturo aim 


^^^1 


6outb CarvUrjt: ^^^H 


^^^^^^^^^^^H 


JoJlO Utltled^4». C^AK. ^H 


^^^^^^^^^H Lcttera oC a P«aiuylraiii& FV- 


Cotvviwonb PJodmej, ^H 


^^^^^^^^1 tucr 19»-aOL 


diaa. Ploc)ui«j, Pierce ^H 


^^^^^^^^^^^1 E4]0ji)ik1 Eiirk^ <l723-lT07k. On 


Batlor. ^H 

Connecticut: ^H 

Bo«er SbenuAD, DUr«r ^H 


^^^^^^^^^H cotJtEiiittioti with America 
^^^^^^^^^H S7-U. 


^^^^^^^^H iiioiii»« irtiDv (ir37-i&o)>. 


SJUworUi. Wm. 4ai&o*l ^1 


^^^^^^^^1 Oommon S«iwd 0778). VII. 209- 

^^^^^^^^^H lift. 


JobOBOtu ^H 
flew Jersey: ^H 




WtlUaiik Pftttprar>n, TVIUIam .^H 


^^^^^^^^^^^1 A SuinntKry VUvr Iho Right* 


Llv1aje«ti>Q, Darld Brur- ^^^H 


^^^^^^^^1 llrliUli Ara^tca (n74j 


ly, JonatL&u DuytOD. ^^^H 


^^^^^^^^H 


D<!laivniv: ^^^H 


^^^^^^^^^^^1 Tbo {innlas tli« D«cbtr&tt<iD 


John r>lrkkfiM>o. Ooo. &««d, ^^1 


^^^^^^^^^^^1 thi' iirgiTmi^ts itMvl for 


fiunnlite Bedford. Bleb- ^1 


^^^^^^^^H nffJltiHt Vll. H&42L 


aro Hftsaett. Jacob ^M 


^^^^^^^^H John AiIaisB ilTSG liK). 


Dreom«k ^H 


^^^^^^^^H Oil Ui» l>«>claraiUi» of iod«pcD> 


Oeonda: ^H 


^^^^^^^H 49IK*. VII. 


Wflfbrni Pi>w, Abrnhiin ^^H 


^^^^^^^^H Adniu aT^'lWlh 


B«Mn'!it. WltUum PJerc*^ ^^^H 


^^^^^^^^^H Ttip rriiicInU' of ibe Comiser 


WlUlum Uoiuloa. ^^^^| 


^^^^^^^^H d«l or UercantlU System, 


H^w HflmpflUr^: ^H 


^^^^^^^^^^1 Fiy« Tmd^ aoil tbo Colool«ii, 


Jolm LaQKloa, NIcbolaa ^^H 




Tta« Frm>ni Rf>ntIittk>o ^^^| 


^^^^^^^^H IkkCl, 17H7. VIU 24A.JS7. 


Uootoaqtilea OG6£^17£5). ^^H 


^^^^^^^^^H Tboae wbo atttftidtd veT«: 




^^^^^^^^H 


VU, S^-14. ^H 


^^^^^^^^^^^F G«o. WasbtDgrKui. BdoDUixl 


Til* PbTnlnr^n'*, ^H 


^^^^^^^^^^V naodolpb, Jnino* Undt^ 


QtM^ituj (It;^ 17T|>. ^H 


^^^^^^^^^^ aoo. Jolin BUIr, U«o. 


Offitral ^kcxlcifc Tit Wlh ^^^| 


^^^^^^^^^^H UuoD, Geo. WjPtbfV 


^^H 


^^^^^^^^^^H JUD«« 


BonsMio OTtMTTQ- ^^^^H 



^^^^^^^^^y ^^^f 


■ 


^^^p 





^^^H 


r Oof«fiuiiefit 


OoT«nuD«nt 


^^^1 


fc lUtlltiUoiw AOil Pnlltlfttl [d«Ui 


lutitmlooa AMI PoUtlriU liU«3 


^^^^H 


^^L Tbe fi<><ial Cootimct VII, tT- 


DlHcniuloB of a ProtocUra Pot- 


^^^^H 


^K^ ss. 


Icy, vni. aT», 


^^^^H 


^^^^K EA»vt» XVI. catD9 to tlm>D« 


IddiH at State Sottrdcnty. VIII, 


^^^^H 


^^^H 0TT4). Vll, 349. 


DC. 


^^^^H 


^^^H Tnrgoi illZJinU, 


The KoDtnekj ltc9oltiUoiuUef- 


^^^^H 


^^^^H PlABfl OD ttCC<^)4t]l9 nAn^ 


f«m>Q). VIII. 37. 


^^^^H 


^^^^B VII, 1€9. 3«'3M, 


Tbv Vlnclala RvaolQtkiiw (Ua4l- 


^^^^H 


^^^^H Nr^ki-r nnd Otlotii;!-, VII. S70. 


Iwint, 17^9, VUE.m 


^^^^H 


^^^H ArtbQi YoQfiir (ITIMSSO). 


Tli« Kpout^-ky UeaoltUoos of 


^^^^H 


^^^^1 TbeOoDtlUloii or itH* Frmdi 


vn, vui, lOflL 


^^^^H 


^^^H People. VI L 174-3301 


BKp«Dlt!CD. Vlll. 106. 


^^^^1 


^^^H SiAfPK nTl^l83<). 


Tlie LoQlalaoft TTttty, 1B08. 


^^^^H 


^^^H -'Wbftt Is the Tbtm aeouer 


VUI, Uff. 


^^^^H 


^^^H VlI.IU4iL 


JoffcTOoo 00 tbo Iiirnlrttnl iMr- 


^^^^H 


^^^H 0tiM« Geecnl aTO). Tii. am 


eba». VIIL 111 


^^^^1 


^^^H Nflttonal AoKiiibtY (in»j, VU, 


UanbcU on itio Goosotntloial- 


^^^^H 


^^^H sn. 


It7 of BxpanskNi, Vtll. US. 


^^^^H 


^^^^1 OoDDpfalotB of tb« People, VII, 


Noftbern T«iu!«iidflB toward 8fr 


^^^^1 


cctttiou, MU. ISL 


^^^^H 


^^^^H OApCun> ^ tbH* Boftn^ <Jal7 ti. 


Jo*iab QuJDcy. VIU, U3. 


^^^^1 


^^^H 11S9. VII. 37L 


ACiitast ttrfr AdJDl^Alotl of 


^^^^H 


^^^H AMltlovi of Fradal Prlrnc^cn 


LouUlAni, ISU. VUI. 132. 


^^^^1 


^^^H <A<if. tU, Vll, 371. 41M14. 


Tbo UJirtrord COQTCtatUJU 1314, 


^^^^1 


^^^^1 DcolarattoD of tbo BlcItU of 


VII. 13lw 


^^^^^H 


^^^H Man, 4I&41T. 


BfVUT Ct«J (lT774S6t>. 


^^^H 


^^^H Orisiu or Uiv Jacvbla duth VU. 


Tbo "AawncftD PolK-r* of liw 


^^^^H 


^^^H 4as4io. 


Carnal Inprooemoot. VIII. 


^^^^H 


^^^^H Ulmbt-AiL 


t48-lW. 


^^^^^H 


^^^^^H Tti^('oi»<nfloii of Affittni Oct. 
^^^H 15, 17«9, VII. 4ilA2^ 


Tlie CosnpfOBkUe of I$30, VUI, 

1 ■• 


^H 


^^^^H Daiilaa, UtruL and &obe»- 
^^^^B pk-iTL\ VII. ars^T^ 


113. 

Cft«o alAr> on tfw P-'ktiTpnoiUM 
of m3 and 1860). 
Jflinea Uonroo UTbS-i&Jlj. 


H 


^^1 Exocftllon of tb^ Kln^r Jin* 31, 


T1i# MoaroA l>octnao. 1333, 
VIII, 3SS, 


^^1 


^H Z). 1?»3, VU. STS. 


jotio ManUiaU a7&3-lSSS). 


^^^^H 


^^1 GmuthI Wat mailmt B«(KiUlc 

^^^^^^H ■# •• ABA 


Tbt KapnnM Conn Baiwrrtor to 


^^^H 


^^M Vn. 373, 


Staiv UnUltittirca. VIII, 15L 


^^^^H 


^^1 BeJga *>t TtctvT, VII, 313. 

^H Womblp of Divine BcUkS Ba- 
^H MtabiUbea. vri, 373. 


Kitlonat f^ir Superior to Btit« 
l.aw and %he l>octrlaD of im- 
pUod Powant. VIU, to. 


■ 


^H NapolMa, YJl. ZTi. 




^^^^H 


^^M Am«rkiii 0<»iull(ioii^ 


Jwlftt of tb« Conotnictloo of 


^^^^H 


^^H BMljUBtn n-anlOtii. 


Oo OeuCltntJoD, VUI. I£4. 


^^^^1 


^^1 lQlor«t«lkMl to Tho^O ftbottt to 


noOMa TtcDtoo 0T33-13SI), VUl, 


^^^^1 


^H EmIffTtioto AmerkA. viii. Il 


IM 


^^^^H 


^^B w. wmtcTtxicbAm. 


TiM OctMoo of ^hm Tariff In 


^^^^H 


^H CouillUoiM la tr^o Daltc<18aiUi^ 


1323 ami tiM* UUr vt I^x ror- 


^^^^H 


^H vni, 1&. 


trloool Nvlliaca»oft ilDHnil' 


^^^^H 


^H T. a Ufllibos (1799-1831). 


ImE MiMtkMW from tiownii. 


^^^^H 


^^1 l^mmj oa Uw Prlnctple of Pop- 


W«lict«r. Denton. UajSD and 


^^^^H 


^H nlabon a7»». Vlll. tt3446. 


UrpiitAet, VIII, 131 


^^^^H 


^H n« D4rT4dffpmM]l of PolltlCSl 


Jobn CftTboun (1732-mOl. 


^^^^1 


^H ]d«»« In lb* Colud dtaiM, 


Addnaa on llw SLuUtkta of (lio 


^^^^H 


^H m»-its3. 


ilalp and tb^ HoAofat Cot- 


^^^^H 


^H AWx3iMl<>r Mjintiaioii. Via IMS. 


trnnnir. 1331. Vlll. 311-230. 


^^^^H 


^^^L Tbt? Pow^ri €f Um Anpf^iM 


(8a& al«o on Tciva and SUetctj. 


^^^^H 


^^^B ConrL TtIL IL 


Vol, IX,> 


^^^^H 


^^^K Uwelaa UeasttTi*, Vlit 30^ 


B06ert EUjiw UTHMMO). 


^ H 




18 



GortTTitiicDt 
iDsticu:WiiM nnci Polltkal Idem 
Tb9 IXKirtoe of NnllUkatioB, 

Duitel W«b«UT (178MSGD, VUI. 
246. 
xt"; fiuprviuif Ootirt tti« Final 

Art.1tor, Vni, 247. 

The XiiltElkittti^D 0^]lDaDC^ l&Sl. 

VIU, 2T0< 
AAdnrw Jockvoo OT^T-lSW. VtiL 

ProctamalloQ gainst NnlllllcH* 

Uean ClflT> CoiupramiAn of taS3. 

PoUdcftl Idnjt In ttM UoltMS States, 
1«9> 196ft, IK. iS. 
BaHll Hall (17^1844>, 
tflBve Oondltloua (18Z£>, IX« 1^ 

UftTT^fit Mnrtlnean <t80M8T6>. 
Hcnii of bJaf^rj (183fij IZ, 

Geo. MoDuOle a788-l65a 
Tb(.> iliffbta of ejftvt^ry^ 13C, $), 

1879^ 
Tbe Liberator OSSU. EX. »& 
Tbe C'oasuniUoD a tJoTcoani 

vllfa I>c«ih ad4 on AirT<Mt- 

in«iit with Hcdr (Lli42>, IX. 

97. 
No On Ian witb StarcboMm 

In lirfenBe of tJ)« American 
AuU'Slaverj 8ocl«Cj (1M4). 
IX, 99'IM, 

VtoideiJ PblllTps (lSU-tSS4L 
Tbe Mnnler ot Lot^oj, IX 
106u 
iobn Calboun. 
Texa« awl 8lar«Tr (1S44>, IX. 
IIL 
H«ir7 0117- 
Tbv OotBpromlae of ISSO. IX. 
117. 
wmtam Uvarj Reward <ld01- 
18711. 
Tbfl* Ul«brr Law (mMOK IX. 
123-133, 
a«1irn A. DoUffUfl (IS13-1861). 
-SQuattcr SoTcrcicntjr' (UMI, 
IX. 133. 

Appf«1 of tb» lD[l«p«w>)«rtt TVin^ 
mrmtj, Cbflite. 8uoin«n OUl^ 
diajrn. eic, lft54l. IX. H4. 

Til* BcpobUcaD PaH7> IX. lU. 

Od«f Juatlc« Taaey (ITn-lW). 
Tb0 Drva Bcott Dfda&oo (ItW, 
IX US. 



Goreramt^at 
loBUtatioDfl and PoUdcaJ I6mm 
Abrabmn Uacolo ilWS-lSCS). 

niui tha Drt<i ScoCt OeclaAos 
(18&8f, IX, m. 
JcfferBon DavU. 
Tbc ticoaie IU*ohrtSoii^ IZ, 

Tbe Fbtforou of 186IK IZ. IMl 

Donglat DeaoefaUc 

Boutb«n» DmMKratia 

lUpnbllcaD. 

OoniiinittoMBi IMa. 
SaccMlon, IX. »& 

OrdlJuincH*, 

Sootb Carollna'a StAtmaol OC 
ttocaa& 
KaH »anc,X.10. 

Uaniftalo of tte OomimniM 
Partj, 
Rolwrt l^mtriL X. 134. 

CotidLtboni In tbft ftvutb. 

Bedfji?(0 I'roctor, 

OudltJoui tt) Cuba, X. 12S. 
P. H. 3aw>ftr. X, PbUlppioM* 
PvblJc fODlrol and o«n«raliIpb 

X. &MOt. 
Friearlcb CoKvle. X 14f. 

SH^Tiirir 9o(taIL«nL 
H, W, MtcTCntr. X. 101. 

EDKllHfa dL«t« Social Um. 

Oracdil, Tbo« 
Account of S«n|>rv>a1ns nod OaJva 
GraccbuA by Apptan, ill. 77. 

GrtCCbna. tialos 
on tbo mlMnAnacMumt OC tkm 
FrovtncM. III. Hi 

OrmvltnUoD. \h 13S. 
Gra^ce <•(>« In CbronolOfftoal lDd«x» 
or under Kdljrloo. PbUoeopbj, 
QovcrDmoDL Natural dclfoceoi, 
OBtIra Tolone II; lU, £S»91 
QreovUlo 
Ulojcnphj-H Vlt, IS. 
Anvwftr to Chatham and 

tbe rvpeal of tba Sttiap AcCt 
VU. 70. 
Offrw 
IHscoTcred cftUa la plni^ VI. HL 

Goerlcko 
ln¥«uud atr-puoip and AM tli ctri ^ 
ml tuacblnc!. VL US. 
Gnlldi. IV. 396. 
tJim. I.\. 4^3. 

tU;n Cottnn. V1I1. 4>1. 

Uuniiowder. IV. 919. 
InvA&ted printing, T. 9^ 



OKNRAAt IKDKX 



Bilnu Oorpn* Act Ttl, t. 

II&. i:ifh]uiu. etcj 
lflbta^tt dMcetit 1qU>. !. IML 
BKJpCliiD ld« of. I. tt-T). 
BnbDaa Kt««» of mntro jnuilib* 

iD«Dt or rawafd, L 908-118: I. US, 

lis. 1UL 160. 
Gr««li: 

Dc«cv4it or OdraMQB IbIo par- 
fffltOTT. «te*, 11, SG, 
BAdrUn 
Prmtfcntion of CtmaOtitt bj, IV, T. 

Tbe PuDifAnmibil fAw of Um» Br^- 
liiUon of Orc«QliiiUL 1X« 114. 
llmU. niuJt 

aUT« CoDdlMoiUv tX, ML 

Bimlltoo. AlcxQQilor 

Blograpbj-. VIIJ. 

1« Ibo P«di0rml OoDr««t)oo 
For rttpccMOUtkiD proportloDAl 
to freo iDtublUais. Til. m. 
0pt<cb Tor m central givrerameDt 

TJie atK>tUbnient of the Btstoa 

VI L SOI. 
Th* Hour tkm ITidoa tb« Imu 
duc«r to the noMM StBtes. Vll, 
8M. 
Tbo pDn-«r« of tb« ftqirvcao Ooor^ 

VIll 31. 
TH* Fclicr of Ptot*ci»oii (Rfvport on 
UaAufikcttiroA^ VIU, 3T-M. 
Hftmp<1?a, JotiD. V. S91, 
tlanronl ConvenUoa 

Rcrorl. VEILiM-lta. 
Barr«7. Wlllam 
Blo^phf. V[. I. 

An Analomtoal DlaqntaltlDD od tbtt 
Motion of tbe Uean Blood VL 6. 
UaaUoffK BaCt]« of. tV. »t 

BioKTsphr. vni. tn. 

AjcnluM ttHr I'ttrirr. Vllt. 906, 

TUi.- DiK-tnuv of NulUiitailoci, TIIL 

HimTfD (8^ ItamorUUtj and Bott^ 

flO&P 
Bdmbottx. tl'-mianD iroo 
Btoffnpb;. IX.UOh 
Tb« CWtmrmtlOD if Bd«17, IX 
>8L 
0«Of7. Jowpb 
Slectrtclq^ rroin UisiwtifB. IX, U 

Biocnpbf. vn.im 

VLnrinift Bfwtotkiw of iici, vn. 

Acttnrt Oft P«d«ml OoottMcIoL 
VU.»flL»i. 



Ettrtkltltai 
BiocnpAti, u. lUL 

Ujcuot frtjmicota, 11. llS-Utf, 

HvwdoCDe 
DeocrlpUoo or EgrpciBU Llfo 
(■-Flr>t HuMl Ot«orT«UoiM">, 1, 
SO-lOt. 
HerMbcU. Sir WailtiD 

Bhigniphj nod Dl>coT«n«^ T1. U^ 
Dlteurrry uf L'rwiiw, \X ttt 

Od NvtuUua 8Un*, VI. 33T, 
Ofi Ui« Prop«r Motkuu ui tLo Sua 
and 8ohr fijstvnu VI. 347, 

ntnx EkclHc WftTri, X, K5. 

Utwkjd 
Tbo Tbfop^DT (T1i« CrvoUciiL 1:00- 

«8li of tbt I0d«. COQOUOlt of 

Unniii; cooqncsi of Cronos 
Pronetboui^ Pacdof*. >ob)m!lloB 
ofcboltiaiu). II, 4- 
Woriu floa Daji (i*rom«Uiou«. ran- 
dom, four asM. ruiw of Uf*i, 11. 

UlppliA adJ lUppirctiu 

ArUtotl«*M ftC'OOimt oT. 11, fT. 
Ul(rpccnil«o 
Bic>zrii[>b>. III. tat. 
UulmA. III. :t9$. 
tloMta, TbocBU 
Bto|»pbx,Vl.i«, 
Of Uui (UotloA tbo mo>v vf oU 

ruOaFlOtUiOr«a», VJ, H. 
Tbe "aociti Comnct'* d« «i* BmU 
of 0ocioiy, Vn, I». 
Ilumcr 
VtK^ni of OdjMonn to HndM^ II* 
U-4d. 
Hoohar, TboiSM 
Ewlow of Cbwcb QdmUoim. V, 
sirs, 

BiofrapbT, VI, 18S. 

Finn U) PDJkMOplir, VI, 4*. 

ACBluaC lb« PrtflrlpU vf GaOAv and 
EffoO. VI. 185. 

AjRaliMt Pvnoiud Idaotiljr, VI, I8». 
Huitur, Jobn. VUl. «0i 
UiMt, IV. 3:7, 
lluuoa, Jacira 

Bloimpbr. VI, 312. 

Tbvorr. Vt. 3IS^4. 
IXnrjrlinw, Cbrtetlio 

Kionmpiv, Tl. 14L 

Tl» WaToTWerj of UgUL Yl, lU* 

1 
mrflliam 
Bnlim^B^ I, IK-IK. 
XftMphMva, II. 114-lCT. 
Pofitwnldoi. II. I£4-1CI, 
AoouioRa, n. ITIl'IM, 



^^^^^^^^^^^^^^^^^^ GENEaAL IND2X ^^^^^^^^^| 






^^^^^^1 Hyr1iugi]n«iui 11. 18E. 


OblDuae. 1. 3SM1L ^^B 


^^^^^1 ruto. M, 209-311 


Gre«fc ^^B 


^^^^^B ArtMoUc^ tl, S02-iSS. 


Athenian. U. 64405. ^^B 


^^^^^B Locbe, 


Spnrun. 11. lOS-ltt. ^^B 


^^^^r Bcrteler. ri, 17). 


Boman. Ill, G-l«. ^H 


^^^^H KitaU n. £01. 


Middle Ag«s. Of tb9 ^H 


^^^^K Ftrfarc-. Vfll. 31S. 


OfirmAu, IV. I6G. ^^H 


^^^^H ScUdQng and Hearel. TIU S30. 


Bnriy CtnrctJ. tV. 111-132, ^H 


^^^^^H licitiorUtitj, Jd^ft or (&«« 8«iil. 


Aiwrplitlfim. III. 55^3^0. IV, 61-62- ^^ 


^^^^H tiAdc*. UcMgloo. PhEkMoi>1i7> 


UnnaBtirUm (about SOO A. DJ. B 


^^^^^1 CbBJdfVi, 1, U4& 


IV. I2i(-lU, fl 


^^^^^1 SETptlut 1. »-18. 


Lawtt aiid CDotomv of tlie Franks B 


^^^^^^^ Bm!im«D, 1, UM95. >Ofi-SlS. 


<Alwtit 600 A. nx IV. 177-lSL B 


^^^^^H &.uL 1. lU. lS4-ieO; 1^5. IH >XT* 


lATtti und Ciiatoma of tbe JL&slo- B 


^^^^^^^^H ZoTQaster. 1, 


8«t0Ee (&Ga-3&0k IV, SUWi. B 


^^^^^^B BttddbA 


AfmbliUL, IV, 340-S»». ^H 


^^^^^^^^B The quc«Uo& of Immortality ^^^ 


FttidjU. IV, 30D-318- ^H 


^^^^^^^^K (0 tw tbougbt oi>oa. 


Tbc Cbnrch Kmplre^ Of Uw; I¥. ^^B 


^^^^^^^^^^1 Acc4;ptL<il. t'Ow^ver, th4i BrnbmAn 


31S-384. ^H 


^^^^^^^^1 ld«» of Nlrtasa. «o<l truuml* 


Ttie CruMdea, Of Ihfc IV. 83fr460. ^^ 


^^^^^^^^1 cnuoa or Soolft, It 2Z1. 141. 
^^^^^^^ f6S, 3T7. 


fiaxoD oDd >~orujfin compared M 


(about UOO A. D.>. IT. 284^ .^^ 


^^^^^^F OotLfllHllA 


NonuBD, IV. S$7-411 ^H 


^^^^^^B Avoidtxl npirUtuU tfubiecta, I. SAl, 


Cttj. IV, 390. ^H 


^^^^K 309. 


null.!, tr. 30$, ^^B 


^^^^H ADCcetor tVonUlp, 1, Ui, 3S6, 409. 


Medlievfll PollElcoJ. T. 68-91 ^H 


^^^^^1 


Modern ^^B 


^^^^H Orock 


HLu<h>0 flGOOj, V. VML ^H 


^^^^H Eartr IdMA er ImnonalitT. il. 3C. 
^^^^^B FIn&r, 11, 6(b 


AltC^C (1&30), V. 31T*4». B 


Amoti: itie Peisacta of OonnAiiy B 


^^^^^H TbG urstcrttw. U, Gl 


(1^16). V. U4-140. B 


^^^^H TlMle*. 11. 


ObUTvli. Pratmtunt Ttevt of B 


^^^^H FUto, 11, Sl^U. 


Catltollc (leSO-lSSOl, V, 11»-127: B 


^^^^^H AruiotK 11. Aftt-tes. 


V, lGl-170, B 


^^^^^^B Lplcaru* lagtlnut ^noo4l Im- 


lodlan ilOSTi. V. 160470. _^M 


^^^^^B mortolltjh 11. 427. 


E<otn>m\e (17tlk c«Dtiir7l. VI, ISS* ^H 


^^^^^^^P Eomait 


joa, ^H 


^^^^V Ckero, HI. Z^-Se?. 


EueIMi rotlUnl (17tt coatarD. ^H 
V; S91-ISQ; VII. 5'IS. ^H 


^^^^^H LucreUna (ugsiOKl), Ul. 2T&»2&^ 


^^^^^1 41S. 


Goooomtc (TGili < 'DTiirT^. Vt. >9£* ^^B 


^^^^^H CUrbUftu, eepedxlly 


8»i »Mn: vtt, ]n-iA6. ^H 


^^^^B TertuUian. XV, 21. 


En^11»b PniittrAl (iSth ccatm7h ^^B 


^^^^H at Aiwatlov. IV. 


Vll, BtlCS. ^^B 


^^^^B AnbUo. IV. 266. W. HX 3T». He 


AmcrlcSD Cotoalol rolHk-al. Vll, ^H 


^^^^^H ModeTD 


ia6-»s. ^H 


^^^^H Lntbor. V. 137. 


lbs Oosditlon of rr&ocp before ^^B 


^^^^H Calflik 


tlio H<>TDtatlon, VII, KS^lL ^H 


^^^^^H Oplnosa* vi, 43. 


Fftocb roUllcal. VIL 2»a-432. ^H 


^^^^H Ulboltt. VI. TS. 


Amortom rolltlcal, 1787, nt, t46- ■ 


^^^^H w««ior. Ti. seL 


8S7. B 


^^^^H HuiMr. \^. 189. 


Am«ricaii Ecooocilk (t7KM800>. B 


^^^^^B KjinL rt, 40. 301. 


Vin, 5-86. B 


^^^^^H Iftdti <Pv« BmbametaQ and Bw9d- 


AuMilmi PoHtk^ afST>ll32). ^M 


^^^^^^1 bbHA) 


VUl, 3^281. ^H 


^^^^1 iDOCnUtlon. Tin, 404; X. 2», »09. »». 


BIbtc, IX, 4€-«7, ^^ 


^^^^H lAqQWiJou. T. MIL 


Amvflcao PoJItkal 0833-18401. fl 


^^^^^^H lii0iJtiitloDi 


IX. 4t fl 


^^^^H BAftjIoolul, X. U4. 
^^^^^b_ KgypMan. I. WWlOft. 


tlie Rootb to I8T0. X, 134. fl 


Onban b«for^ cbe 8pacibdi.Aawt4. ^J 


^^^^^^H Jowl«h, lOT, 


can War X. US. ^^M 


^^^^^^^^1 ftnbinan. 1. 301-101 


rbUli>plni^. X. 14T. ^H 


^^^^^^H BuddlilNt I. SS3'34S: 1. 353-m 


SxUt X. Mil ^H 



GBKERAL INDES Sl^^^^^^^^H 


I 

IntcotloM 


Jtfttioa, TboiDU ^^^1 


Andmu III. 30G^14). 


AeccHoat of tbe PpmIhc of cbo D^^c- ^^^H 


Add. IV, 2T8. 


biratloD of Indcpend^oco, with ^^^H 


AlKebm, IV, 27a 


tb(T Arg^UMDU for and ufaiDBt ^^^H 


CouTvi tcnnr, IV. £!•, 


Vll. 2U-241. ^^H 


Gunpowder. IV, 360, 


Tb« Lrader of tbo PKiple, VII, 28. ^^^1 


CoiijjiapM, V, 5. 


^^M 


Prlnilos. V. 5_ 


Tb« !£caCiick7 nctfoluUoiu, Till, ^^^M 


Trlrurop^, V, 2*). 


^^H 


Bjaromt^icr, VI, 117. 


Jcnlrl^^, Dtinlcl of 6t 'rbfintof ^^^H 


Air Pump, VI, 118, 


In Xhi*^ roderat ConveaUoti, VU* _^^^H 


1 Micro8cop<^, VI. 118. 


^^^^^1 


' Zl«<^'1dcnl Machlue. VI. US, 

CjikiiluB. VI. ■:». 1S3. 


jMiitt ConKCltatkdi. V, UO, ^^^^H 


I Prnilulum Clm^k, VI, UL 


JcW8h RpfeiY^c^ on. 1, 107, ^^^| 


Ufihtulng rod, Vl. ZS<, 


JohDma, WUUnm Sntna^l ^^^H 


t^K'tiii engine. VI. 30G. 


tu the Fvd«r«l Cvuvtrtitluo. ^^^H 


SDlQulQir jeour. IX. 4S1. 


Oomparbiou of tbe Vlri:lala and ^^^H 


, WL>avIuic louTU. IX, 41L 


New JenMr plans. VI L 304. ^^H 


Ufp buut, IX, 423. 


Tbe national anU aiate prLadple* ^^^| 


Hnlloons, IX. <:£. 


nboald be <>omb!DOd, VII, S17. ^^H 


Voliiilc buicry, VI, 358. 


Joule ^^^1 


Cutton gin, IX, 4aa. 


The CoDscrrailoD or Knctgy, IX, ^^^H 


UasllchtlDff, IX. 422. 


^^M 


Vacclimtloii, VMI, iOL 


J nit lu Ian ^^^H 


Safrtj lamp, Vlll, 301, IX, i24. 


luvUtDte* of, in, IQ(MG8, ,^^H 


Arc Ifcbt Vm. ilG3. 


^^^^^^M 


PercaMftiou Arms. IX, 423, 


^^^^H 


StMiuboat. IX. 424. 




LocotnotlT^. IX. 421. 


KarJ tbe GrMt (ic« CbarUMnacneJ, ^^^^| 


LIqalUctttloD of n ka«. Vlll, SIO. 


Kattaa Upfinybad. I, llfi^US. ^^H 


Frleiivii EiLHtcbi'8. IX, 42fi, 
Photoirmphy. IX. 428. 
QqiicoUod. IX, 4ST. 


Kopler, Jobo ^^^H 
BUfgnphy, V, S08. ^^H 


Tclesrnpb, iX, 438. 
Reaper. IX, it$. 


Prtoctpt^ of Aitrcnooix, V, JIU- ^^^1 


ADsestboflcft. IX, 423. 


OftlU» 10. V. 202, 203. ^^H 


Spt^'iruiu =ijal>M», IX. 389. 
Ojimmo and Qtotor. IX, 423. 


K1iiiDdot:yii UpoDlfibad, I. 182-196. ^^H 


Iio>iHi-ocr a(t4>l, IX, 429, 


Klndt-r^artOQ, IX, 442-410. ^^H 


Tjprnrllpr, IX, 430* 


"ElDt Bufuit ^^^H 


Tnlfpljooe. IX. 4Sa. 


lo tbe- Fi^l^ml CoDTcattop. ^^^H 


Pbonofftrnph, IX. 43!. 


AgnlDSt »7Wi *bd finj-*, Vll, lEL ^M 


CJwtrk Usbt JacaDdiwcmaU. IX, 


CoDtdt)utL(fa out A proper ttoeU ^^^H 


431. 


of rep recantation, VII, 253. ^^^H 


XHajii. X, 337. 


On Ibecbg3c« of Ibe Senate, VII, ^ ^^^M 


WlrvLcttfi uJtfimipbj. 3C 141. 


^^H 


UbUr, I. 23-2G. 


Proponiocato roprmfiUitloii In ^^^H 


Itli. £, av. 


tbe House, VII, 270. ^^H 




Tbe mMeA Dot MTCfclyiu VII. ^^^1 


J 


^^H 




HoQEM.' aboulil be cbo^en bj tbi ^^^H 


JacKaou. Andrew 


people. 711> 3G8. ^^H 


BloKTopby, Vlll, 374, 


Afrnlnat cqiullt; Id the Scnato, ^^^H 


Id UdU^O Stat«a Hbiorr. VIH, 23- 


VU. SSL ^^M 


S3. 


Tbo )iir]c<^ T^ tbo ftraall S1ftt*8. ^^^| 


Benton oo. Vlll, STO, 273. 


Vlt, 334^ ^^m 


Pmrliimalton ajralofil KuUlflc&tlon, 


On new ScatM, VU, Wl ■ 


Vlll, iTS :il5. 


For a qaUodaI ^rcrcmcDt, VU* ^| 


JriTcrwoD. Tbomat 


SG8. ^^H 


Blograpbr, VII, SaO. 


Ktrrrbbfjff ^^H 


A Suoimiiry Wen at tlw RIgtitft of 


Dioffnpby. tX. 38». ^^H 


VkQ BrltUL C^lOlUt*, VII, SML 

I 
I 


Spectnim ADAlyviJt. l\, 3*8, ^^^H 



9Z 



GENKRAI* INDE5£ 



fiocli 
Bloirrtphj. X. 309. 



WoritHJ out the 09cUlAt)effla of tfao 

Lmmtrcft 

Btoaraplij-. Vm, 412- 
EvoJunoa l>y " Uw". VXU, lU. 

BlwKr>i>Jiy. IV. <0L 
Tbe Maicaa UArta, IT, «1]X. 
iAOElts^ John 
In tt]« PNlanil OooTCDtloiL 
Tliat U>6 ODOvcndoD liad &<» 
autborttr to do uijtliUi^ mom 
than AMi«nd tlie Article* oT 
CODfodcnitloa. MI, £80. 
for cqunJiiy in the Uotue* VII. 
31L 
Lftpbcf 
Blognp&i-. VI, »9. 
Tb» Nrbolv 'Hypotb4Hl*« VI, SCO* 

lASl Dftjfl Of BO(Mba. BiMldtUSt Cfov 

BlotfnpbT, VI, 207. 
riftcc Id cb*mbirjr. VI, Ml. 
Tbe Penn«neiK« of Matter VI. 399. 
Tb<* Narure of CombOHdon, Yl, 300. 
EMpImtlou A CombcsUoti, VI. 30i. 
Lam (Sor alao IdMIiuiIob*, G4>t*tii- 

mcfit. CooBtitutlon) 
Bubjrloolan. L 17, 
JtfWtt (8co BToduA. Lf'vltt'nH, Nam* 

bmt. p«atcroDoiaj. Old TcaU- 

mcotj. 
Brahnuio 

Uw» «r Maxiu. I, i»-n7. 
Cblnit 

c^ibfitdtiB. I, a8X4IL 

LAW» niMl tDMttUtlOD* of UlC 

fpArtfliu, II. 10S-13S. L^uffftm. 
Lttwa and InMICutiobv of tha 

AUunias^ 11. M-tOC 
Draro f«Sl a CM Lowi^ II, 50. 
&Unti '^94 B. C.» Uvrt. 11, 57*<3. 
PfULiitrnt'in <SSO B. CK Cbaiw« 

of, II. «'6T. 
Htpplftit A1K) HtDparcbBS <G3T- 

ftlO 6. C,L Clua£t«- of, 11, <7-6S. 
CleMhtOM (bOV a. Uj, iifliTft of, 

Tl, «'7!L 

Bomr. KTuMti; 

Appfan'H n'Tlcw of tiM KOOUB 

coAinilloni, III, k 



Ltwfl 

OrlfilD of Romim Lair, 111* 9.— 

T1I4- Uiifte«tor (tH>fQ^ (09 B. Cj. 

Tin- rlfittt of appeal to tbo people 
lo capital caace. &0S a O. Ill 

Th« TrJtMiiMtf^ 494 B. C, ni. I; 

30. 
TlK- IHv^mvirs. 4&M49 B, C UL 

1*—. lEH^ 
PncBi^tit of the Twdffe Tablcra. 

41» B. C^ lU. 9— . 
LnivB pdmaeU U/ Ctie peopir n*- 

voTublrd In trlN* to be blading 

OD all, 449 B, a— D»0D78lQa 

nalkcurpjitfaua, 

fiomp 
lUni^wiU of ibe aacndneei of tbe 

Trlbuuca, 449 & C» Ul. 10. 
Blgtit or kBtermarrtB&«— tbe Con- 

Qlf^rnn Ijiw— B. 0. 445. 111. 

17-:^. 
The MliiLary TrlbuDeak 444 B. C 

111. 24. 
Tbe C€nMcTS p*tab]tobe& 44a EL 

C, UL 34- 
A rpizular nrntj nvtabJUhed. ttu* 

triwpK piiiit, AD(1 winter cud* 

paUiB btjiUa. 404-40O B, C, 
111. 25-30. 

The PraHombtp, 347 B. CL, III, 
4& 

Tho LifrlnlaD Law. 3B1 B, O. 
compromlatbff tbe land Qutts- 
tlon; one coimoI a piet>: lati>r- 
«Nt dmltt^m] froca thv priori' 
pal of drtita: Mare bbor, and 
amoont of tnad brid UinLinl, 

ill. 3o-4e. 

AH oin<^i34 thmtm nppti ti> Pleba 
by tbt* rublUUii tawa. SM B, 
C Ordfn or ocmmooi b1ai}* 
toff on alL TIL 47. 

ne ceoaorslilp, SIS B, C: also 
public rtjad buUdlajt tif Ap- 
pliu CUudlnH. 

Fv4calliaod opetinj to pitbeiaiia, 
300 B. C III. 4«. 

HortcDvlaa Ijiw, ZH B. C. tuade 
all laws piuunl hy ibr pleha 
aIoi]«' MnrlJiij; on all, UL 33, 

Tbe Oit<,'%^bHiiAlban rcvvl^n r*' 

praMd, 1B« H. U.. IlL 4^77, 

mrtrtarm on drrmi and food, 145 

B, C, 111. 5445. 

Tbe Omcctil, 133-131 B, O.. IIL 

J7-90. 
MUaumaicrinfiit Of tbe provlBCo^ 

III. 77-», 



^^HH 


^^^?^^9^^^^^^^^^^^^^^^^^^^^B^^^^^^^^^^^^^^^^^^^I 


GENBItAT, IKDBX ^^^H B ^^^^H 


L 


^^^H 


Law> 


^^^^1 


Uomc after tbe Puq1« Wont, bp 


Mlddla Afcoa ^^^1 


1 Polfbtus. An analfFl^ oX the 


Tbr SnJlo Law, tb« Ia«r« of tb« ^^^H 


1 Itoiuau jcovemiucni, miliUiry 


Frankn. IV. I77'UitL ^^^1 


' lOAtltuUoxut, uUv, HI, tti&l*>i. 


Tb« la^'M ^f that AngUi-SnXL^Tui, of ^^^^| 


Bo mo uud Cartbage cotupa^ 


Kliijc Aetbdblrbl of Ki^nt ^^H 


*il 


i50Q-6iei, or lllolbbiu-r^ nhA ^^^H 


TranBDlpIne GadI mad^ a pro- 


BfldrEo (eTtf-Afifif. of Wlbinkcxl ^^^B 


vince, 120 B. a 


(69a'72S). or Alfred l^Tl-O^M, ^^^| 


TtUT E^ociul war, »0^l> B, C. Altles 


Kdward {i>Oi'^\t. wicu iiiim- ^^^H 


admitted to clU£outtli1i>, 111, 


rum the Dna«. i>r AtHboUc^a ^^^^H 


90, at 


i£9t- '^ /, ICUmuut) »iKl IMiiflr, ^^^1 


acero (10fi-i8 B. Cj, lU, 21^ZtZ. 


IV, 2U-S^. ^^M 


Tbo PriniHpJ«<tor Law. IIL 3I«- 


FetidntlAin, Tbc dlalntegrntloti ^^^H 


128. 


of li^uropo left Ibe barous ^^^H 


Ttiu Ueit Fonnii of Ooren- 


each to gorrrn bJa own ^^^H 


mfUt. III. 23ft-£38. 


county wttli but f^ltfibt d^pea- ^^^^| 


Borne, Empire 


deoce on ttG btsbcr dnbe or ^^^H 


Grovtl) of tuKury at tho cloee of 


klQS^ ^^M 


tbe r«|iuUiCi 111, I^^ — Cucan 


Formu of di*pifcideaco of Ibe ^^^^| 


AugVMUS. 


aerfft and fretuiau, IV, SOO. ^^^H 


Tbe euipUv c«tmbn<lif<l nodcx tli« 


Privale Jurlsdlctlouf* IV. 3UL ^^^H 


ffUla^ of a rpiJuMU*. 2? EL 0., 


llomEitft^ Eibd tiialty, IV, 303. ^^^H 


Ill, 92.— Uiti Caadlus, 


Mutuul CuEIl^. IV, 306. ^^H 


Ble<iJuutt iitHvtx rrum Ui« people 


AuEIiorltr of tbe lord, l\. 307. ^^H 


and slvcQ to tbo Brofttv, H 


Com [IDC [III ti on. tV. SOS. ^^^H 


A. D.. IIU 92. 


Ordtitla. EV, 309. ^^H 


Luxury. lOrrofta tci coatroU It Itt- 


Wuirera of batUe. IV, 3IS. ^^H 


CFiMiitod froiD tba time of 


Oru«a<1va. ^^^^H 


ActlUiD (31 B. CI to Tlbcriua; 


Privtlog«a of the CmnaAcnt. IV, ^^^H 


XXiea tif^an to decilnt' umuuif 


^^B 


tli« BvoAUfra. though ttic ox- 


MtdU^v.il ^^^H 


trftragaiK'i* of ihv eiup^Ton* 


BaxoDs and Normnna bj WllM«m ^^H 


Lscmuxl Uiruuicli Uie ttiue 


or Moliaesbury. IV, 3«i ^^H 


of N«ro 1M A. D.K and with 


Rl*? of tbe Cltl«a. IV, S90^97. ^^H 


V4»paHlaix a ik^riud of par- 


Euirllah city cuatoms. ^^^| 


Blutouioui Uvlug K-icam Uuc- 


Typical ciiartera. ^^^B 


iDg fttKtut 10<1 foatra. lit. 


A t7plc:3l cnlld. ^^^H 


194—, 


Normfln Judicial Cnittoina. 1166 ^^^H 


Qrovrtb of rojal power nodor 


A< D., iV. ^^H 


VMpnttlnn. 69 A. D.. Ill, 03, 


Th« Mnffn.a Cbnrbi. 1215 A. O,. ^^^1 


Iferra, care of ladtg^at chlldrea, 


40L ^^H 


9&n A. D.. III. 94. 


UamltJnn or rndim (latter h«lf ^^^H 


Trajan. 9& A. D. Tb« ouiplrr itt 


Ulli ct^nlury). ThQ bi'ffftinlnf ^^^H 


Its wldt»»t *stcnL Tbe pat- 


of ihit rtiod^ru tbeorr of Ibe ^^^H 


vroaliBiuof ibeeuiplre. IV, 7. 


atfile, IV, 413. ^M 


UarcUH AitrHltifi, IGI A. I).. IV.fi, 


Moilent H 


Oancalla rxU^Eidn oltlzi-usbLp to 


Pea»aDt dotnaDda Id Germattp, H 


all luliziliLtuau i>r thv vuiplre 


(UI5>. V. 134. ^^M 


212 A- t>j In ordc^r tn InoTude 


Cortex: Acoouut of tht- Azice ^^^1 


all In opnaLc taxatlou, 111. 95. 


lawK and cuatomn In 1^0* V. ^^^1 


DlocktUu US^ A. Ox An almo- 


3iT'3;6. ^^B 


lull* motuircbr. Ill, 95-99, 


MortDD: (Tnntnmft nf tbA Indiana ^| 


Tb« lau'B aud custom* of tbe 


In leST, V. 360 370. ■ 


GiTiiinuH hy Tafltiin, IV, IflS, 


Tbc yil-tft WriLtru CoiLHtUuUoo, H 


GoiTiKtaQtlnr thp Orent Toiinda 


Connpi-lloiii (1G3A], V. IM-SAO, ^^M 


C4»Ds(niillnop1i> {32S A. \}.). 


Tbc Bngllah ReTotntloD (163S- ^^H 


Th«Klo«lii» (JTS-39C). OoOv, IT. 49. 


1049). V, 39L ^^B 


Jottmiail. Eact«m Empc-ror. (>odl. 


Tbo Petition of RItfbt 116261. V. V 


flea ^xHtltiff ItouMui lawn. 


393, ■ 


S£T-G«G. 


FlFMl WHt of mi1pOdoii«7. ^^H 


Tbc liiHiliDtca of Jititlnlac. th«i 


Bpeclcuea. HS'AbK V. 396. ^^^H 


bodj of Roman law. Ill, 10^ 


FjDi flffAlnst fitnffort (U4U, ^^H 


1«, 


^^M 


^^» 


M 



^^^^^H ^^^^ GBNBIUa INDEX ^^^^^^^| 


^^^^H 


^^^^ 


^^^^^H Laws 


Laws 


^^^^^^H nt CAM 01 ptrllimciit In tlw 


UaHod StAtcf. 


^^^^^^^1 Gnad HemoiutruKic (lHl>. 


Tbe &uj>fc«Da Court tbe Flaal 


^^^^^H 4^iZAHL 


ArUluir. vnt. I4L 


^^^^^^^1 SlipKQiacr of i>arlLimcat. 


NQlIlUctttion Onliuuico <Um« 


^^^^^H HabcM Corpus Act Ud7»), VII, 


VIII. tTO. 
Aodfpw Jn^kaan an NnttlO^stkH^ 


^^^^^H Tbc BUI of RlftiU (1SS9>, TIL 


VUl, 2TS. 


^^^^^B 


Bmu7 Oaj, 


^^^^^V UeKantlto lAwo. Vl. lO. 


CoDiwimlao of ISS), Tm. ML 


^^^^^H pLj^iuorauc VI. sstaae. 


Harrii-t Martl&mn: Ia«« Affvl&fC 


^^^^^H D&Jtfd 8ute< 


AtMlLtEoa Id tbo SlftT* SUUm. 


^^^^^^^H Tuc biHK mA i»usrs of thtr Aousrt* 


IX. SI. 


^^^^^^^k mn R'TotEUloii, vn. BB-24fi. 


Molhime: ^laro Inira. IX. fit. 


^^^^^^^H Tbe ronRl&jc or tbe OoftfliltucioQ. 


Compr>iniiK» of IS^O. IX. 117. 


^^^^^^B vn. 746^7. 


tBtenlait- vofuiupivr lawv, X. 5lL 


^^^^^^^^^^H lAW!i of FrnnoL^ before nod dor* 


Lerawonboock 


^^^^^^^H iBji Oui EUTolotloo, VU, KB* 


Blofinphj nod dlM«T0i1«^ TI« Uli 


^^^^^^H 


OlMarvattaak oo AttlmttlctUa, VI. 


^^^^^^^^^H BAnfttoo. 


lift 


^^^^^^^^^F PDwpm pf tb« Soprtne Ooorl 


LefbolUk Gottfried, Wftbelia. 


^^^^^^^H Till, SI. 


Elogmphr. VI. 74. 


^^^^^^^^^K Ffauun^al momsmtm, Vlll, 30i 


Placir III pblloeopb/, VI. A. 


^^^^^^H 


Tbe Ihfotudologjr, VI. 7^tt. 


^^^^^^^^B AUtB ud SfdItlOQ Un nivl th« 


Loo L IV, 1». Jj 


^^^^^^^^^B IteittKlcr and Virginia Boaolo- 
^^^^^^^H tlooa, Vlii, 


Ttio I'ocrtb^ Tboorr of tb# Papftcx. ^B 

IV. m, H 


^^^^^^^^^H Jttfenoik 


L«QlLl|lpO« ^B 


^^^^^^^^^^L 0& tbr qoraUoD of tbo eofiHU- 


BoglnniOff of th% Atcmic- Tboon, ■ 


^^^^^^^^^^^b tDiloDalftj cxpttnalon 


n, 187. H 


^^^^^^^^^^^ 


UcUUaa iAT ^B 


^^^^^^^^^r Qolacr, 


Urj oA thO^ m. 3M8. ^^H 


^^^^^^^^H Uoeottttltiitiootlltr ^t cxpoo- 


LlceolD ^^^H 


^^^^^^^H rioa 


BlOFnii^y, II, m. ^^B 


^^^^^^^^H UftnUAn. JotiD |]T^L83G>. 


plac« in United Sum Qlatory. tX, H 


^^^^^^^^^^^^^^ Th» CbDfttltucionAlltj of expan- 


46. ■ 


^^^^^^^^^H BSoD. V111. us. 


iLgBlDK "8qTUItt«r SoTffVhffDtT" ■ 


^^^^^^^^^^^H Tbe 8upn>EQe Court Stii>Gnor to 


u>d tte Dnd Scott Ovclskm, H 


^^^^^^^^^^H to fibit» trelftUturM. V11I. 


IX. 1ft ■ 


^^^^^^^^^V UL 


linSMinL Oftiohu (Cart von Unna ^B 


^^^^^^^^^^^H^ Nttunl Law Superior to State 


Blocfapbj. VI. U7, ■ 


^^^^^^^^^^^^^^ Law, Alao flu* Dtx-tHof- 


A DS«>ortaUoci on tho ScKoa of ^B 


^^^^^^^^^^H Impdted Powrix VIII. 163, 


Plant*. VI. M48L ^B 


^^^^^^^^^^^^H Tb« ^iiprcntr lOiirt \iw Ktnml 


Loek«. Jofaa ^^^H 


^^^^^^^^^^^^B Jiidff« of tfao ConotnMtlon of 


Bioffmi^j, VI. HI. ^^H 


^^^^^^^^^V tlM OoMnitMhm. vui. 181. 


Plkct la pbllcffot^hr. T1, 89. ^^^B 


^^^^^^^^^^^^ noOMs BfDtoo (17SS-US9>. 


ld«fta (All Idctti fro» ftP&uUoa sad ^^^B 


^^^^^^^^^B T1i» Ri*vJb|ou vt Uw Tariff to 


rvdectioo). VI, l^. ^^^1 


^^^^^^^^f 1S2S and t1^«> rla^ of tbo 


Id«Ba and Thiiua (RelaUnfi* b»- ^^^B 


^^^^^^^^^1 DwIriJDr of NnUlf1<-a(loD. flu- 


Ewf«n». VI. lu(, ^^H 


^^^^^^^^^^^H cluilluii wk^-cloDi rmm 


SubUflcrf- {As anminptloa to m^ ^^^| 


^^^^^^^^^B Rowfta. Wf-hntor. TU^Dinn. 


<K>itnt for Idcaa. Aa rU-ar an ^B 




Met of wjitrM v of bcj47). VI. ^B 


^^^^^^^^V Jotin Catlioua n71i-lB5lh. 


Tb^ Ha-t- of Proponj la labor. Tl, ^| 


^^^^^^^^B Addnwi DD Ui0 RclatloD of th** 


H 


^^^^^^^^K HUt« and Ibe G«Der«l Gov- 


Tb^ Ohi;!!) of Polltlol Boclctlw ■ 


^^^^^^^H tranaiitt. VtlE, ni-SSS. 


and Um nicbt of tltv IVopIo ts ^B 


^^^^^^^V BobMt rfttjiH* riT^MtiO). 


H^-rtAx. VII. 25-3S. ^^H 


Tbo Doc^ae of NalUcstioo. 


IavIc, 11. lik ^^H 


Till, JST, 


Lof-h. X, 2M. .^^H 


Dtolel Webster a783-UU>, 

; 


LoQialUU. VIIL 1»U1 ^^^H 




J 



QBKERAL INDEX 



n 



Blofnphv. V, 179. 
Coastiniuoa at xbt JcmBm, V» ISO- 
ISS. 
Loofta 

Growth or Li)»iT7 ■! tb» ClOti 4ir 

Blopnipbr. tn. 2CL 

Thp Atoiutc Thporj, OI. IM; 
On lmm»rtAlLt7. IH, 27&-SI6u 
Latlier. MvrtlA 
Bkiitn|iliy, V, lU. 
NfiMCT-flr^ ThMea, V. IIT 

JuMltCcatluu tij FjilOi, T, 127. 

Id nr««<% n. 113. 

In BocDC. III. 193. 
I^jr^urflUN. II, I0&.l3fi. 
Ljefl. Cbarle« 

Blorraphy, IX, 214. 

Untroriiklty to rb^ Pn«t CbsoffM Of 
lliif KHKb. IX. Ill 



liluifnit>by. IX, B3. 

Acnlnirl Xbt Tariff Of 1S2&. Till, 

eofl. 

Tbr lUitLiit or 31ar«r7, IX, S8. 
BiRrhllLToUl 

Bloiinphy, V, £S. 

^Ii9 UoTOTDiucnt of ft PrlDce^ V. 

Uftcnwlj, R- W, 

finiEtA SUt« So<rl4tt«m, X. lOL 
Uttdlvoiw JtnM« 

BbMrmpbr. Tn. 349, 

DrtwtM Id Ibe Federtl CoOTentloa. 
Vtt. 25IM«T. 

Id th^ Fed^tnl CoavpntloD. 
ActlDBl f^uilllr of repr«deDU* 

tl0iL VII. ZS», »a 312, 119. SM, 
For tli« elect kvn of the ftonse br 

tb« people, Vlt 3U. 
Od tne ekvUou of tbo Staati; 

VII, 2M. 
AxatDat tb« docDoD of tiie 8«fiate 

Ibr tbe Stnte ic^iAtTirai, Vli, 

M«.Ma,333. 
Af^lltltt tv^frMlnff tbe SctiAte Id 

BMHUJ b1II>. Til, 2T4. 
For ft ontloai) goTeniiiwat VII, 

tIMOt, 311 31». 
Lmi danjz^r of oDcroacbinrDt br 

by Um> State*. III. M€, SIS. 
TIm ml iUn;:rr Inj in dlffef«nc» 
twiwMHi tbp Nortbvrn Dnd 
8i>nUcni &tnt«fl. Til. 32». 3lt 



ICadbwo. Jbdmo 

Opposed fiommnmeDt VH, 311, 
AfBloot rworlcUag tht ortcmfr 

doa of iDoiMf blUf to t^o 

Hvufle. VII. 346. 

rinriDiA RMaiutioDa, vm. m, 

Bto|[Tiil>hr. V, 4L 

Accotmt of tlM O«fKMt0 pilot of 

Uttj:4;UaD'H TOT^S^ roiud tb* 

vrorlcL V. 43-67, 

Account of the. IV. 40L 
IVM tin KDgtUh). IV. 402411 

MflffDrlUm i8iv Phjvlci). 

XfiilrockOldo. MoncB 

Bifltrrtphj, iV, SI. 

Mclbcxi of Frovlag Qod'f Bxu- 
timc^ IV. ass. 

A PanllBl twtwMD tb« UiilT«ne 
ud Udd. IV. 3S4. 

PropcwItloD* Admitted, IV, 393-200. 
Halebnuicbc 

PUieo Id pbllOttoitbjr, YI, 38. 

"We iH^c &U tLia«« In God", VL 3& 
Halplfbl 

Plflcoverles. VI, 113. 
UaIIIido, TboDUiB B. 

Bkvnpbj. VIII, 393. 

B«M7 oo tbe PriDL-lple of FOfmU* 
tlOQ, VIII. 2d4. 

Uann. Hnnc« 

Leffwos froDi Carop«, IX. 419. 
UuuQeld, Elarl of 

Biocrar^r. vii, n. 

to FiTOf of the ItJcht to Tu 
Amt'rica, VII, 77-s3, 
MjtDU, Uwt of. L 1S5. 
Ibnit 

Id the Frcticli Berotutlooi. VU, n^ 

an. 

MjUVQfl ADfellUB 

Blosnpby. Ill, 40«. 

Pfrnti>foili>n of tbe CbrMlAiift na- 
dcr. IV, 9, 

Tbouff..tH. Ill, 40C 
HardDk. I. 9-11, 
Uftrrtue f^ee ouboqr). 

llanfflTDt or Pjidus 

Bl<5«lliphr. IT, 433. 

Tliforr of tko Statd, IV, 423433. 
MtniQ, Lather 
In tbe Federal CoDT4mtk>D. 
iMlepMJdMipe^ H>Trfie1iniC7. and 

«niialitT <t€ tiM stntvs. rir, 3oa. 

333. 
The OeoeniT Qoipevmii>fiiit vIiodM 

bo formrd for tlie StfttM, tioC 

lOiUvtdunlH, VH. >0P. 
AfEAloM feil4>nitton Dohwp od od 

eqDoI fooClDit. VII, 332, 3», SGI 
AjBDbut p^ ttipira Tote Id tbo 

SomUc^ VIl, 3C7. 
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UfirtlD. I.u'lvor 
Urt tbo CoarMttcn. Vlt 347. 
As&Uwt the GOoaiiUtUdlx TIU 24E, 
UuitikMii, Harriet 
Blocrapby. IX. 62. 
OomUr'K rniiftlv'' Fblloeophj (tnns- 

Mnrui-, To U>e, I. UO. Ul, 11% Ui, 

BloftraphT- vod place tn ocohocdIca. 

X. 7. 10. 
Mimir^i> of tfa« ComtDUOist Party. 

Id tli« F4Ti«ral CoDTcntloa 
KacwBitj of A BOven»n«DC tluit 
ootUd cpcffate on i&dlfldtmls, 

For tti« doctioD of the noow bj 
tti« people. VII. SG1« SOS, 

F<^ tbe amtolntlnje: of tho Seutto 
br tbo StAU Icglttlnttirca. VII. 

NoeoMlty of iH}frj' plan of ifoocrQl 

Ci07«nUQeDt Vll, 34S. 
New 5UU*;» oiitfLt to be sobJ«ct 

to IK> dUerloikrEEnUoD. VII, MSh 

On tbv oumprofnlKi?, VII. 350. 
JkfialDxt three ^'luitoni, VII, 3ST. 
Asalnift tlJ(^ Gonstlttitloa as not 
wtroni: enoa^ VII, U8. 
Jlitrhr*, IX, 4S6. 
Mjit<*rljiU)iiu 
I^Dklppop ana DciDOkrttoSt lit U7- 
rcpltnini*, II. 42<. 
I^cmldH. III. 3SS, 2S&, 
UoblMu, VL 91 
Mutr^r fS^ Plilloftrtphy). 
Mnxwel], JniDeB Cl«rk 
utoffropby. x. :f08. 
RI«etHc'lt7 » WflTo bi tbe Etber. K. 
SO. 
UBTer, J. R. 

(^DvorvAtlov i>f BiMTiey, TX, 3T0. 

JC«dldno rS4« yntvmt 3e1«AM«. Biol* 
ogy. Cb«nlrti7> 
HJpix^crniPfl (46&37TT ». 0,», 

Grpok Mi^lHnP, til, 2S& 
Gtlf-n 031-210? B. i:X 

BoBUD TnedlclD^. tit. 291; %% 9. 
Tb<^ Anthinn phratdacw. 
Arkcnnn. G«b«f. AlbUMfl, ttc^ 
IV. 27». 

Panioefdu* fl491-lG24), 

AlcbMnyi. VI. S. 
Mrr<^U% U51M65SV VI, ft 
Oi««alptaM riSiMfOSI, VI, ft 

VfMllM Ofili-lfitftl 

PtbrldoiH VL 7. 



Harrer (U1S-16S7). 
Tbe dretiltUoD cf tbe blood, 'VI, 

7. 

AAcuiti^ (ifie», 

Tb<* iftctMl dPCOtoUon. VI. 117. 

Titf^ lymphnHr^ VI, HR, 
iJoerbjinv«- (1«e&-173S^ 
OriTotiic cbc-ialMrr oimI mttUclac^ 
VI. M2, 

nomcr ii::«'m«). 

J^aacr UT49-l&31n 

VacdOiiUOQ. Vin. 4U. 
Gftlranl (1737'l7&a>, 

ElucMc'tF And metSlclneL VI, SS9. 
HlctiQC (17TM802J. 

Doctrine of tlMOCS, Vltl. 3PC 
BeU UT74-18C^ 

Ta« Nvrvon* Circle. VlII, UL 
WOUttin aiortOD 

AottMithimU OSW. nc. €2S, 
ThcMlnrv Srhirnnn (1810*1S9», 

C<ll Th<^>tJ, IX, £33-£G0. 
Ton Ilvlmholu (1S2MS9S). 

TLoorlt'H of *i^'ht IX, »0, 
PoBUrur US2n89G), 

Oa PeriDocUUon. X, SIOl 

IdoccIaUoq for Hjdropboblft, X, 
223. 
Lord Lister (1817* >. 

AnUf«ptlc doctris^, X. nft 
Ko«ti (isi£- K 

TIi«or7 of Bacteria, X, 3ia 
Btitrio? (coDttfinp.). 

AatlioxlQ. X. 28$, 
MdaocbtboE. V. 151- 

Tiic AvffflbQrs rmnrritfot. v, 

17ft. 

Bfo^mphkn] noi^, H, 122. 

UKicmpby. X. 2&4. 

Tbe P«rtodtc iMW, X. 2ft4. 

UOMtoU 

FOIUKlUlf or St AQgUtlDlh V» 

Uetbodtrai. VI, 362. 
UlCTMCop^, VI. 118, 
MIrabnau 

In the rrcMb BoToloUoo, Vn, tTl. 

Tbr Scaio or AJhtn. VII, 41T, 
MflbnetiiHvl 

Bloffripliy. IT, 2*0. 

Tbr Koran, IV, 241-277. 
U<itr4<ttlar 7^co^J■- Vin. ftSL 
MooafftEcbEn 

Bud'lbbl, r. 2SC, t8:-2Sft 

KaT\y rhrlvilnti. IV. UiE. tCS, 

Latl«Tf>u. V, lis, 

Aiii:sb»nr rop'^TrtrarD, v, UI-ITfll 
UoQcy 'Sfv l£comiuiJca>, 
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AticWot, T, m. 41»; VII, «L 
Jl^vTil, y, &.134, 
JloonrL* Docirtike. VIII, ML 

MODHH'. J3int« 

In United BUM Hlfltcrr. Tnt S8L 
Tb^ UoDroe Docmae, Tilt, 3X$, 
U4ici|alL'r4^ UlPbol d« 
Bli>p-u;>br. V, l^ 
Ou thv l%4ucttlock ot Qblldmi, V„ 

Rlopni^hy, VU. 36. 

Executive. ajQ<l Jodtotol Pow- 

CTP, VLl. 35, 
V ontfort. BliooQ dfr 

Tbc Hoiu# of CoouDOOS, IT, 40L 

In uie FeUenl OonTenUoa 
For n mpT^mo cftttooiil gOT«n>- 

For fti>poLiitx.i«iit or a Senate for 

AxnlDsE cQDAlilefixu tb^ Statcfl, 
VU. 3*2. 

For apportloiiEikrnt by p ^ op tfU 
aikd kc«9lQir Ui« btloaco oC 
power Lu tlu> AtlAotic 9tftt«9. 

A^RliMt rcatHctla? tbo orislu* 

don of moncT bitiB to Um 

HODM, Vll.^^ISL 
JLca1o«t e>qiiAUtr 1& Uic fiooatc. 

Til. K5. 
For tlifto ScMton frota & Stmt^. 

VII. aoT. 

Uorao 

Tbr Tijlvcrfiph, IX, 41«. 
HortDo 

Coacottift of Um iDdlflns (U3T), V. 

Mqiu Tlwmnfl 

Blocnpti::. XU 1C7. 

Tl» BlOTdnino Tbfory. VI- 157-l«^ 

P1ac» tn ecofioulOb VI. IH. 

N 

N«klkoU«. t. 11^ 

In tncloff tb^ dfiTelopDicat #f tiit 
Rolanl iClmcM «« hMtm nrt 
iitiffinptMl to «(f«nit» tliem «&- 
til tb^* wer« aetoaUy cooM^t- 
ml aijnrl. 

CbiUlra ilU0>fiO» B, CI, E. B, 
Kmit«4l tbe 13 bIeds of Ihp zodiac. 
Ifl«roT^rpd t&e cycle of tS 
Imur inonifui In wlikb Mtt^fw 
itent lu rrtEular onlt-r, U, US. 
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Katnni) Scleoces 

Knew about M|uar«a asd cabas 

of nnmbera rroiu 1-40. 
Bultt Ld brick. 
EsTpt (4000400 B. CX U 18. 
U«iiirarAUoo aeii] nrt of bidldloc 

ftliovrn la the pj-ramMK. 
Marked Cbi^ lengtb of tbc jcar. 

Qrccctt 

Tba nrMvIm macto many brllltAiit 
Kktitinr irueMf*. b^it n'libuut 
proof. lb«^ cnie cotiH doi Iv tubl 
rmm th« fflbc^ 

Tbalea calRout (» B. H,) ksi^w 
■ontetblna about camiflumtlati, 
ForHotit ecllpapa l^y m^ti^ nf 
ttw BabjlDiitlaa cycle of f23 
lunar iiM;]^tt». Marlted ao^tlc«a 
and maiDOMc 11. 138. 

AnaxlmaDder 1610- abovt MO B. 
CJ lbt>uirbt Use b«aTa«ly 
bodlctf wb«^U of ilror, RaIq 
moMoK drawn up by tbe enn. 
UtIdc cmtares flrw caioe to 
trsint In the mtm. Mao 4>tY>lT«d 
fro^n lr»wrr actmaU. pJiown by 
tbc w«4kno«a and lent tb of bta 
Infancy. Tbo cartta eytlndtlcaL 
It. 140-14?. 

^aae nka^} of t2i« irorU and 
vvn-dbla- 

tary B. O iboutrbl alt tblnca 
caiUL- rroiu air, TI, Hl't15. 
Emp«doU«a: flat half Gtfa ccn- 
lury B. O tU* itniclon* «f tbo 
Itorat, 11. 1C8. T1)« aeaiieH, II, 
1T4. Ttf^u th<f lint Uvbig 
tbtoffik II. m. 

Aiinxaaoraa (lat balf Gtb ccok 
lury B. C-> tlioutflii ibr Vttnb 
flat tba aon a atone tbo abeo 
of tbc Pekit>ebneaus. Tlw nsoon 
|CL-tB her llnbl fiuoi tlic Sim. 
PlaartB more, Cniisr of rdli>> 
aei; tbo luIcrrroUoii of tbt 
outb or moon, II, 1T5-1S0. 
Tbc Pjtluicnreana tboacbt tb» 
aartb ruci^l and to go aroasd 
tbv Bttb, tU ISS. 
Lruklppua and Domokrttos (460?- 
W07 B- C.^ 
The aiijiDlc ibcory, II. 18T, 
Ufdletne 
Blppocratoa (420 f >, HI, M- 
288, 
Sbow«d tbat dlaea»« cocae 
not from lb* anivr of tlie 
goda, aa formerly tboucbt. 
but frOQi luCuial caiu^ 
Avtrtnoiriy 
Eudoxua (40(- t ). 
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Katura] Bci^nc^ 

rvtum of Vte ploDtfta, lU, 
2S8. 

ArUiftUfr <SB1<3S2 B. CO. 
ilade irrt^t fooloctcal CoUec 
UoDs, U, 344. 

OniK:o*ltomaD Hdcace 

AriBtarchtw ffri ccotuiT B- C-1 
hriii the Cop«Tilrtin tU^ory 
thAt the v^nh rovolTca <«» 
U?i own axIh aud abnut tbe 
van. III. 2SS. 

covered lUo prtocli>l« of ^o 
leror. spwiflc pmvlly, thft 

Inir niM^hAQles. 111. £GS'290. 

Afltroftonij 

KnLstuHUi»€« (2T6- ? B- C», 

of \bv rurUi. in. MO, 
fl1ri>nn'hiis (160 ? B. O. cat- 
iil»iru^ th« 0tars, 111. £Kk 
SofMl th(' precaution of tti« 

iMicrftluB (9S-^ B. C). tb« 

atomic th«ir7. Ill, 262-ST5. 

PilDr lb«' Bia«r <2S-T9 A- IX), 

Ltl. 383. 

Tho !foli>&tlflr TdoflS of tli« 

Time. 
T^e tQT«ot«Jni i>r V&rlowi 
ThlDga. 

AitroQony 
PtolMDy 17<V1S0 A- DJ Theory 
of tbe braTCOl^ 111. S>D. 

Q9ka (131 A. !>,— VI THKily Id- 
crauvd th€ lcnowl«U|£C of 
th^ body, lit. 3»1. 
DIvUuiTQlftbed nnd ntndlod 
velDH Dod mrtvrteH,' Ti, 8. 

iTAbbui 
ChMDlBtry (AkbecDTK 
Oet>er <n)or«r) (tSO T - T >. 
Akbpcolst; m«dc nttrtc a&d 
milphDrlc add. IV. STS. 
AjtrcnocDy 
AtWiH-ninls fST? t-n caNmtot^ 
th^ koictb of ynp vciUi 
irrfftt ojMct&eM. IV, £79. 



Natflwi Scien«« 

AnbUn 

D«oUunQOO T • ?) tntrodoCMl 
aUc«i>m and iDilbui nuai«r- 
nU: nflfTVurdA brooffbl la- 
to BuTOiw by cicfl>ort, Popr 
Bylmtn- H, IV, IT8, 

Alba>«>n (1000 T • t ), Opttm. 

iM>nTcx k-ik«(«. I V, 279. 
Hedlaernl _ 

Oo EipcrimMkt&l Sdooca, IT. 

389. 
PlATlo niopa (13O0 T • T ), 
likTffntn] mnriDer'a cot^ 
pftM. V. a^ 
Fifteenth Cpntury (IlOrH500) 
luri^uticiii nod DlacgTcr^ 
Gottnnburir InvfCiti prtntloc- 

1438. V, 5. 
GoliiixibuH i11r>oi>v'-ni Amcrl^v 
(I49:i. Journal of bU flntt 
voyiiEO. V. 7-lS. 
Vbvc» dp OjimA rofiDdn Arrka 
to Imlb U4»£), V, »-U, 

Slrtwnth rcotury 
Atfimtunaj 

Idn^ivlUn roaadA world OBtt^ 
lSiE2J. Ac«oQltt by Q « io o> i 
pUot. V. 41-6L Tbfw Bw 
l^phlcal d1»eoffrt f Mt- 
tlcd the <]1H«tlOO of tll» 

roCuodlty of Ibi; oftrtb, 
Oopf^ml.MM (14TY1&43), vvavd 
that tbe Mutb jtooi nHJlUl 
tbeMin. Tboufh tDekimw- 

led^o of the t1lD« w«> tlAt 

iofflcleoc to prore tbU. ret 
tb# tbfory KUadily irt«w» V« 
W. 
H«dl^lD«^ 

Alcbrmlit. but tnma i1ch«my 
to flM of Li-ttlth. iDirodtlGed 
aoOiooay. VI, & 

flerretos OSH-l^Si. Vt, €, 

CaeftaltluuK aSlMCOSI. VI, ft, 

VewitkiB n5l*-15C4), 
(;onxcted Galenic ld«4W of 
■natAtnj hy obm>rva1lo|i of 
tb^ hTimnn »k«k*tup Its^f. 
HNit thi*ftQ('itfiiib*»erikwt 
Aii>^l«i iM>nlatD Titai 
splHlflk VI. 5, 

rsbrlcltisi ( ? - T I ilbcvrervd 
valvM to Triii«. Tbit [»-> 
latfr c» Uarvtj*! dtoof try. 

BdpClvtr Porta (1S4S- f ). !&• 
woU ttMT vuuen ofa«w& 
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TCatnml Rdono« 

tl» lint fi^tir ikxi>^incnts 
<Hi rlf-rtrldiy. Found that 

Geoeral Th^trj 
rrvnrtii Itec^D U»l-U28>. JUI 
scleiK-9 ba«6d oil «xp«rl- 
inent 

Astrocuitnj <fttiTl rbx«l<*Bi 

OaMoc {Ue4]€t2^ V, S0M08, 

Lbwh of loot Ion. 

Tb«mKim«t4*r tn von led. 

Dbcoror^J mouDUiliu of 
ii>oou. xUo moobfl of Jui>IWr 
nail Uir iiluiit<« or VmiuL 

For tlio C^tMtrakAn Sjvtflm. 
V, ^9^3«, 

OocidvmiuiJoQ bj loqnuitloai. 

Rcmntnl&oD. V, 304^01. 
Tjfh'.t nnhf u546-J6on. Cota- 
PLIhI lhi> RmlnlpbUo Tab- 
It^ V, 308. 

KMil«r (UTM€30). \\ 30M1EL 
FlAn^U iDaTo Ka olIpM*. T, 

Amji niTopc 0T«r lo «qiitl 
tlcn««« Atv eqiMl. T, WW. 

Cnbra of 4li0tiDc«« pToportlo- 
%ad to til? Bqnftrca of Ui« 

tht HrUU'lplefl of AUrooomj, 
V. 311-3U, 

Un]tcto« 

Harvey (1577'I6STI. 
Tlw clrcubtloo of tbc blood 

ilUn^vr'Ted. VI, 7. 

UedliMne and Bloloiry 
AsriJliitf dIscoTfn th^ ItctCA] 
olrciUitk.Q. tes. n, lit, 

ClAOi ROdbt^k foQiia tbst tb« 
IjriopbatlcJi funtUfaod Ibe 
betn «Hb materUl for 

B«w blood asw. VI. IIT, 

Malptctil and Grew dlocoT«Ki3 
Cbo air rolk In tho Innffs. 
tbo c«i>lll«rT ^lls. tA» ceHft 
1& ptfiotr, eic, Vt, US* 

AAtbonj VOU LvirOwViQlKMCk 

flCflS-lfSn, VI, 113-111 DU- 
corervd tb« r«d corxnaria* 
in ib^ Mnod: tin- tnlmatra- 
lAJk Id wat«ir; tbo «nplUmiT 
drcntatloiL Also an Invot- 

llimtnr of lDMCt& 

T<idvit^<l!i itivmfr-T itw barocn- 
vtcr (1644), VI* UT. 



N 

NatantI Pdoocw 

Ourrtcko iiiT<*at«d Uio alr-porap 

aSMt, VI, J!J, 

Paaeat prored tbat It Is tlw 

WVlCbt at Uw air tLst 

voi]*V4 Thi* rUik i«f the mur- 

car7 OCW. VI. 118. 

Gueridie t»r«iit*d ami el^rt^t- 

Ml inpcbtai« (t6T<>. VI. lit. 

LaQmiti liir«flt«tl dlfforontiai 

CalcDlaa. Vl, 7>. 
Kevtnn il^tMTlTt. VI. 123-141. 
tfiriKitihn Tnethod of Qnttofta* 

VI. 12a. 
Tbo iJompoaltloa of lAgkz, 

VI, i;4,i3i. 
Tbe TtiiH>f7 at GnTltaUoo, 
VI, lU-UL 

Aufiltod tbo ttworr to ox- 
tdala tbp M^ oic. <16B»- 
Boeai«r mtlmat^ th« T^oelty 
of llffht to bo 100.000 lalliM 
a aocoiut a€7«>. Proof, VL 
118. 146-149. 

HojKlifiu (lt09*l««D, VI, 14^ 
150l 
DlacoTcrod tbc rtuss aixl tb» 
tlxtb MQteUlt« of Saturn 
<1«5). 
iDTmtnl tbo pCDdnhuB clock 
lieS7>. 

Thv Wavir Tl*rory of Light 
(16»0>, VI. 14MAa 
Cb«DlFtry 
Tb« BejclQulas of Cbomlatrx, 

VI. 1£0-151. 

Boben Bojk 1101*1181), VL 
16Mfi4. 
Law of oomprfwaJblUty of 
lEavca- 

stAhi (leeo-iTMv Tbo puocu- 

loo tbeorj tlut coinbnitloD 
la the drirljiG off of a "dro- 
•lanwar, VI, liL 
Blflite«Dtli Ceotitnr 

Bl0l0P7 

Boorbanv« (t(«3> Doe. Sl^-ITSS), 
VI. S4M4T. 
SiudiiM Uie AbaorpiJoia by 
plniitB of nhAtfiQfVA ftom 
tbo aoU, V£, 344, Ml. 
PbTvloloKlical coDcaptSooa. 
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Ton t' KnfT. X. 2£3. 
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NcO"i^(»nifiBi (See Pbtlo Jodflctti. 
(VoL til) and tbe AnbUa pbllono- 
pbefs (VoL tVj. 
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drao, IILM. 
MtbmaiKk 
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Oltlvv. IV, »0. 

Law*. IV,3»7. 
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Piitrar 
Bkvrapbr, X, 119. 
0& F<*rm>o1atl04i, X, 830. 
loocrulHUou fur llrdioptkoUa. Z, 

Pntt«^a WHIUm 
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P<;rel^ 1, 3M, 
Pt^ntmrutJoii*, IV. I. 
Pc-UUon L>f KUbt, V, 3$L 
Pi?irlt»< Tlitrory of tbc PapACf 

By Lw 1, IV, US. 

By t;r*i;ory Vll, JV. J«L 
Pcttr. 8tr Wlliinin 

Bcooomic l(|v««. VI. IGIl 
P1)IUfp«. WrmlHl 
Bloj:TUi>it5. IX. 104. 
Tl]« Murder of Iv>v<Uor. IX, 106. 
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Hki[£mphy, til. SSEL 
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Orimtu X, 36T. 
V«n)er, X, SIT. 
Tti« GoDKotuuita. X M8. 
Tbe Vuwelt*. X. 871. 
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Latin. X. 173, 
PbTloaopbj 
Jevl«b. 
Sec Pn>Terl». i^t>. E<c1«siAvt«i. 
Book of Jenu, Son of SIrftcb. 
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Ter««, I. SM-381. 
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of tbr retli^Dti, Ttir BmbnuiClt 

fTAdtlftlly rrdi>^Hl Elieir tnttliy 

QAinnl itodi to one, ftod )il«n- 
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tb»9f4f of tbcUkUTldiiai Tl>u 
kiiowl«il^ vat md« <«i^mliU 
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furded by tbe etute. 
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Tmiutalgntloii of «dalit mn6 r^ 
vnvi]U ami poaUlin>«oUi, I, 204- 

OoDfiirlin fSSl^TS B. O. 
KUDoui ItaiiMi of Lire, I, 832-411* 

BuiUU* olijfi^ed to Ui^ CMte 
«j«t«m of tli4< BrabmaDs and 
made * brttcr lUi^ b«rf«n«r 
<lnH'D<1 oQ rlifht {'nncliirt au*l 
tiDrpomrti ratbiT ttinn tn^rrlr oa 
kiiowledsc*. Ho vtiil rvtalb«>:l 
tlw Bntmin Idea of on ti&pct- 
■obeI Gvd 0rabmiL> and Um 
tfrnnamlirmiluii uf Mill*. 

All of Bvdilbfl'a a^rTDooa ara 
atfUcftl Id tlieir nature. 

rooDditlni of tlie Klocdan flf 
RIstiicouiOFBH. coDtAlnlaj; tbo 
*-elslit-fold rattk" I. S30<£M. 

Od KnovMico cf tbc Vediu, 
apiliutt £b« Brabiuanv, I, X3S* 
246. 

JU1 the JUUTaa. the Mna that 
NbcKild tw ctivrblied or attoa- 
doned, tbo rule* of oottiluct. 
aialaaC tUo koq), otc-, t. :r46-£5t. 

Tbt Laat Darji of Bnc1<lhii. tbe 
Lire of Hnildai, tbe Hmldtaict 
Uo«p«U L 3SS-UL 

nbamvapida. tbe tbok«»t Bod- 
dhbH Uuiof bu aad aajrlufi. L 

Ijrrecr, 
Tbr nr« rtpp Id (irpcfc pbUo^opUj 
was nudp by ailctDjc What la 
Ibe pfnuinffiL uicliaDctDV 

mUty IkIiIihI tll« aJilflltME 

ebancva of oaturr. The varif 
phUoaofibcts toiseb oa Eaaojr 
thlDfB, iKit iliib tiut^Uon ma* 
tltn>aab tliem all 

Tbaici <»bvut US B. C). Umgbt 
tUa aobrce or all tlilaffa to bo 
.mtM-. lU 13S-t-IO. 

Anaiinuindrr <C1D n. C— after 
4Afi IL C> tboitabt tlM^re waa an 
Itkflmiv Imi tcHtt-twtniiiAtc nub- 
aianee ba<k of thloci vrbkb 
pfodacfd ttaluica by He|iarat1oic 
tnto Ita opiNwltMi Qo Uftinagbt 
map mrae from otbar antoala 
la llw bfcJDTiliiff. arpilKS fvviD 
tbe li*fliaita and br]|ilvi«iMii of 
biimiD Infnnrj, II, t44-14S. 

AnaxlmpntMt llaUm- batf of ftb 
cmlary 1^ *'^* ttnnabt tbo 
worM ftiibvtnivw lo be Inflaltr. 
bat ilr. IJ, 14M4t. 
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i'jtbasoraa (about tTO n, C ? >. 
UuBl of tbir lo^nilM iibciut 
Pjtlufcorna art mrthlcal: ttae 
aajrln^ tbat uem nwat aurvljr 
CO ffo back to klm are likt^ tb* 
labooi of a "medlctoe mao." 
iL 146. 146. 

XeoApliADcn (aboQt K71 B. Ci — 
after 4';> B. O) brtlevnl tba 
uiilYerae to be oac uucbiuuie- 
abl« Hod. and mltrlacd Uh 
tin4!k htfli of raaOT buman-tUEa 
soda, ir 149148. All tblagi 
froiD cftrtb and wul«r 

tlonklilloA (aroond 500 B. C). 
tboufiFtt the cbarmolcriatic of 
tbe irnrtd RUliataiK.x- to be a 
eottliniiiil flTit fnam npP'il^t'f 1<* 

ofipQalte, and tbe aoiircr of all 
tUIUv to t>e finr, 11. MS- 15ft. 
FameoldM aiB B.C,— 440 BlCD 
twHexMl tiie nnlvene to ba 
wiibout bvttooliHe or en<1 In 
t1iD». ImmOTflbTf* ntid onHianiciv 
able. netKir In liU dovo'r>>pliic 
tbc lCi?ii of lb<^ uully uf ibp uiil- 
xerttP to Its limit, b^ dniW any 
HAl cbaD^ at alL 11. M-ttilX 

SmpedoklM 1flr«t half of &th 
contwy B. C.> trlM to coiublo^ 
tbcm> ttMorlc*. He sought to 
find ta watvr, air. Are, nod 
«nrtb. th^ four «>l4ti>4rnta of 
tbliucs. <trltli lere nad bate ai 
tbo cii»M of taotlOQ. 11, IM- 

Aoaxacotaa (IM batf of SUi ecu- 
torr It. C.) tiMMicbt tii«rc are at 
■Mfiy ol^mimlit as tboro At« 
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cbe isutiir«, if. IT^^ISO. 
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tbe klea of Ibe utiltr of ihi> unl< 
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vk*(»r rtv#r tli<* Athf^ilao Orct 
Id 440 B. 0. anniMl for 11h< un- 
nojliy of viir jierwittlutiB ni>d 
tlie iMntluileal uoltj of all 

Tbe l>iiinitnn-ai» tbotivht tlie 
eoQilAiil oimtlirr rvlniloiu wi-r^ 
the tme n?aLlty of tbe tutteracb 
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ProtaiforaM tf4tO R (1— T) Ihoajtbt 
all k&<vn]nl|;p Ib iD«n-Ij a 
qaevtkm of iMTwoaal g^ilaJoo, 
aMi beneo trti* ivlentfo Itama* 
«IMi^ 11, 1«(, mr^ 
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^^^^^^^^^^^^^L 


249- 


doctor. dDd Dftc-PUtoQlKt, IT, ^| 


^^^^^^^^^^^^^B 


The Idofi? as flnal c&ttfl^e, and 


27). ■ 


^^^^^^^^^^^^V 


ttv riiK^irttnu (if lEomortftlltr. 


Etcmltr of nnlvenw and ld«ti- ^M 


^^^^^^^^^^^^M 


II. 243^11. 


City of uolT^rMJ InUUlgeaee H 


^^^^^^^^^^H 


Thf^ phllosopbj «r the 8tat«. II. 


Id bud. ^I 


^^^^^^^^^^^^^ 


311-338. 


AtICvIkdu (I02e-10GS). poet «D«1 1 


^^^^^^^^^^^^^L^ 


Dl^viTiFK^ th** Cynlo f412 R, a— 


DoPlntonUt. Th« Wilt of ■ 


^^^^^^^^^^^^^^H 


32S ? B. CJ hrlkvM thi* (Tf^t' 


God tli« OoAl catut of tte ■ 


^^^^^^^^^^^^^^1 


1 #*t cood lo t» freedom from 


xvoria IV. »0, ■ 


^^^^^^^^^^^^^^1 


1 wantv: btaic^ he rebelled 


ATVtTDC* |1l2«'n94K COBIIDHltft* ^| 


^^^^^^^^^^^^^^1 


P «l-nlaal all drlllzntloa II. 3^ 


tor of AFlttt:>tf& IV. :SL ■ 


^^^^^^^^^^^^^ 


343. 


MottCd UaluKfDNUw 41135-1204) at- ■ 


^^^^^^^^^^^^B 


ArlAtotl^ (394-343 B. CI 


trmpted to cocublDe Jewlah ^B 


^^^^^^^^^^^^F 


TIic n>biioD of tb« KMMral to 


tli«ology aad Ar^atotto, IV, ■ 


^^^^^^^^^^^H 


(£« purtk-olur (lo^K 11. 9S0. 


28L ■ 


^^^^^^^^^^^^L 


Tli<* lutprrrlnlloiiii of thlnjca 


Uetliod Of prorliur Hod's oxii- ^M 


^^^^^^^^^^^^B 


(lh« eai»t:onc«K 11. 315-350, 


ti>llC4^ IV. SS3'kS4. ■ 


^^^^^^^^^^^^M 


Tli(-i?x«uil>intkiiu jmi) cilBimc«; 


A fanllti botvc^ tb* UiU* H 


^^^^^^^^^^^^m 


Clltmlonrlntr tn Xht* proof of 


TvrM iu>d UflO. IT, XS4-SU. _■ 


^^^^^^^^^^H 


GmI. 11, 3&^9(3, 


PropciiftloM idultted. IV. Stt* ^^H 


^^^^^^^^^^^^1 


Tli« bMis of othlcA: tiAppln««iL 


^^H 


^^^^^^^^^^^^1 


th« fn>ntoffr (pwht, t* tV n>- 


Scbobrrtlelani ^^^| 


^^^^^^^^^^^^1 


utilt of the ncMrlty of ttiff 


SL ThimAM Aqolnai OES5-UT4L ■ 


^^^^^^^^^^^^M 


iMful Id nrroNlfiDce with Ita 


P^>af of Qofa BilttttCs. IT. ■ 


^^^^^^^^^^^^B 


irrp!slr«l 0xi^ll«tiei>; vlrtnoiK 


2&f, ■ 


^^^^^^^^^^H 


bnbfDi: tlie Uir of tli« mid- 


Tbix>ry of KoottMco, IV. SQ. ^^H 


^^^^^^^^^^^^^^B 


dlepntti, 11. m-3S3. 


Uodfm ^^^^1 


^^^^^^^^H 


Pblloaoph7 of tho atittc, tl. SVS- 

41S. 
LK^n^loped Itb«tortc. 


Gkirdiitio BniDO fUSO T - 190«). ^^H 


^^^^^H 


MyHC^. Bell«Trd tbi* ooItot** ^M 
a fiTcat ftDlmaL Bomrd at ^M 


^^^^^^^^^^^^r 


zcno ibr sioic rtK' ? a a-*ati ? 


tb^ Uak» In leoo Tvr trptm^f ^M 


^^^^^^^^^^F 


BL Ct IhnTiplii tbp chief ffood to 


tCMblaf tbi OofMrnlran aym- ■ 


^^^^^^^^^^^^^1 


be a vtniMT thmt by calm sob- 


t«B. H 


^^^^^^^^^^^^^h 


mlajtrifli to aattiml laiv. by do- 


PraiK'ia Bacm nSGMCW. H 


^^^^^^^^^^^^^B 


Iiiff «!<»'■ ilnty. nwp nfiEHtHor to 


Tbo phUtnopbkal dodrloo of ^| 


^^^^^^^^^^^^^B 


pl««Hiire, Ironlite, ile«lr«v or 


oxptftiDaat ■ 


^^^^^^^^^^^^^F 


frar. n. 41g-4£S. 


Tbe Novna Orsa&iuiip v, a^- ■ 


B 


ICpICufUH (311 T B. (^-*17Q a C) 





^ ^ GBfVBR 


iVJNDaX ^^^^^^^^»^^^ 


^^^^ 


^H 


^L MOnoiAr 


FbJIoaopfay ^^V 


^^B DeMiFtofl nsw-icso). n. 4L 


oDd tb« 8oal aiv tbtaics in 1 


^^H UrdlUdODB, VI, 42-0. 


tbantaelvML not ao bound, but 1 


^^B Tbe D4>w nuttog polBt for 


ffto^ 1 


^^^^^_^ pbJIoaopfaj. PriDClpJe or 


Blofnpbjr. Vf. 201. ^J 


^^^^h ccmiDi^: -'Oocito. erso 


PlaiM^ iQ phlloethptrj. Tl» 40. ^^| 


^^^^^r ran;" dutllam b«tw««ii 


Tbe Pfole<oisciia* Vl, tot ^H 


^^^^T matter and mind. 


Cmique or mr* Beaauo, VL 20T- ^H 


^^H OmiIIotx nG£S-l<«t), vu 3a. 


^M 


^^^1 MAtt«r ftQfl mlDd mn m bAr< 


NlsaC««Dtb Cantmr ^^| 


^^^^^ moDT u ao two eloeks, tw- 


Fbcbta (tTtt-Ul4} ^H 


^^^^^^K «ttui» cobtroUed }>f tbWr 


UlMlJ«i&, VUL SU. ^H 


^^^^^F nukcr. 


Doctrlnv of fiDoivleOicc. \Ul ^H 


^ UA]1>raDc^v <1C38-1T16) 


su-asa ^1 


^^^H ''U'p Bft» aU ttilags UiTOUgb 


T. B, Mattbo» OTM'lSUj ^H 


^^M God" vr3»^ 


PllACtpl* of PopDlaUoB. VIII. ^M 


^^H eploou (]£S2'lffTTi. VI, tS-Ti. 


^^^B TrttOBforuMd Dwrjinc* 4iul* 


etiHiiuj; arTMSH). nil. aso. ^H 


^^H Um into a moiilMin, Ood 


Hcir«-I U?7*-1S31). VIIL a». ^H 


^^^H tlie onty Bubftflon, ftjl ^9 


Tt4* t'nlrcn« tb« RaaUntlon of ^H 


^^^H lUJUafvvUtUOKUL 


tbv W9rM }S;iii1L ^H 


^^H LcfMitu Il&44-t7iei. VI. T8-^ 


7ho Dcrekrpnii^t of Splrtt ^^| 


^^^B TUi* UcQjidoiofT: Idas of tb» 


Vlll. S30. ' ^H 


^^^H DDODaJ anl pre-fxUtlog 


Dfivid Ulcardo (mMS:8) ^H 


^^^^H bnrtDODj. 


Tbeorj of Sctat VIU. MS. ^H 


^^H Bobbe* U&^tfiTB». VL SS-lOt 


Scbopestuitior (1738-1860). VIII. ^H 


^^^H Tilt? b«'i;iuiiii3g or U>e ee^ifltiaUt* 


J37. ^H 


^^^H Uc p « > c L o 1 o i; y. ,1U me- 


Kanra tbiot-la-ltaair la natanil ^H 


^^^H icloiifB««i na t>e rftJu^rul t» 


^H 


^^^H iDOtlon. 


Tbu Will In Smtxm, VIIL S38. ^H 


^^H Albs LcK-te (1S12-17IM), Tl, Kl^ 
^^^H lift 


AQSVaCr Cicala (ITDS-USTi. VUI. ^| 

144. ^H 

TiED<> at bawl Cor a "pcttlUr^ ^H 


^^^1 An IdeoB from teontloii aod 


^^H TcfleciiuD. No iDnate id«« 


pb1kiaof»bj. ^^1 


^^^H or nococMcSoo* LbooaEUt. VI, 


Tbe FMIUvv rbltctfopbj. VUL ^H 


^^M 89, Ltil-Ul 


ufi. ^H 




Bolnbolti^ Majef, Odillnr. Joule: ^^1 


^^^H for s<^&t^ bj iL* itfl « jinwaJ 


The ConarrraUoa of Enenj, ^^1 


^^^^ for cur lilifu. A> doar ■« 


IX, 36MG3. ^H 


■ UMornpirttBioriutttf, 


BroiQti&a, IX, :i4-a«x ^H 


H BI«b(«vDtb C^nnirr 


riiotuffnijfli)-. tX. 4J>J. ^H 


■^ B«rkrl<'3^ 4l(^S5>I7&4) 


Pbrnlornia, VI. Ifie. 392. ^H 


^^^ l<St«U>io, VI. 172. 


PbTBic* (See Natatal iSclmcaa tod ^H 


^^^H I*rliMlplt>fl of liuniU] Know* 


AatreiMiujn ^^H 


^^H l<Hi1^. VI, ITl'ISl. 
^^H BQtor (UU-lTTli) 


Mttminiioa aod art of bnlklliic ^^| 


^^^H Soepurivm, tk^ooooiic Ifieta. 


obowB la tbe prnunlda. ^^M 


^^H vt, lu, 


Graak. ^H 


^^H A£ftli»t tbir Prlocfple of Cftna 


UfilclppM and DfOKOcrUoa (W ^ ^H 


^^H «n4 hfTecU Vi, ISS, 


860 B. U.) ^H 


^^^B Asulutft Pc^ntoual Idcntttr. VL 


Tbv atifOilo thi^ory, 11, tST, ^H 


^^B u». 


Arcbiitiid«« i^sTi'tU ». C.r, dti- ^H 


^^H Sam ilTM'lSMI 


COTCTfHl ibr prLtlclpIo of tba ^H 


^^^B Tlw cDditer or iDowMice from 
^^^^^ 0Kp*rUfa«p. tbo f<inxi from tbo 
^^^^^^ mind. St«e« aiMt Um« aod 
^^^^^1 the rdtctforka or^ DMiial 
^ fonuL. Wo oBii kAoir ont^ 
^^^^V phtfuMKkaiu* umI ttil^ pbi^ 


^ VBiarvcn^w. «tc., tbna (banl- ^^1 
bW aiMlianlcs, m. nS^ESa ^H 

nivd tb« drruiDfer^m^ of tbo ^^B 

^rtb, ill, £ML ^H 

RontaA, ^H 


^^H DOtDfOA oro boillM! tf Ui» 
^^^H^ natural lAwa wa koov. Qod 


tbeory. ill, «M7S. ^^ ^1 



^^^^^^H ^^^^^^^^^^H 


^^^^^^V 


^^1 


^^^^^^r 


rbx>ICii 


^^^^^L PUnj the BMcf' (t3 70 A. D,>. 


Tbe Wore Thorny of UatbC 


^^^^^B Ite ScknUflc Ideas of the 


O6S0>, VI. UMBO, 


^^^^^B ThM 


Fraulcllti (ITOe-lT^), VI, Ul-TTZ. 


^^^^^^^^^^ TiM lnvtnltiT9 Vnrtoqa 


Hlectrtcal expvrlinenia. Po«t 


^^^^^^^n 


Uve and iwcadre eJMOlctty^ 


^^^^^^^^H Aftlw, 


VI. se^MT 


^^^^^^^H Albu«n aODO 7- 9>, 


TIte Ideutltj of ricctrldtj «&<! 


^^^^^^1^^^ Optic*, r^frAdfon 


llKbtnlnr- Tbo llcbUUDC rod. 


^^^^H Vtdla«n1. 
^^^^H Boc^ Bacon (12«-1»2), 


272, 




Joseph BUck aT2B-lTS4». VL STV- 


^^^^H Ftavto Glopg (ISOO 7 * f ), 
^^^^^^H Tov«Dt«d marinef a compttaii. 


TtM 4lUcov«r7 of 'Uxod Alr^ 
(carbonic acid gas . 1753. VL 


^^^^^H BapcislePortiKJIMA-?). InvenU 


272-27S. 


^^^^^^H tbe caincfv otittam. 


Ltfttvdt hr*t. \(, 272- 


^^^^^^m Dr. niRMfrt nfi4r^lC03K Vad» Ibo 


Jnuion WftU (ITS^ISIV), VL 306- 


^^^^^^H Offtt fi^vr rxp^tmcntd on elw- 


312. ApiiUcd tbu principle of 


^^^^^^H Ulclly. rcirmc] utai <*«rulil 


]at«it bvttt lo tb« aicftio ««»' 


^^^^^^H aulMUncH ntfrart wIu>d nit^ 


jcJnt^ and hiT^nted tbe atpftr- 


^^^^H 


ate GOOdMIMT. 


^^^^^^H Fnoc^ Danjit {tCfillA:^. 


ObUauI (UOOf. twt«d tbftt vice- ^^H 


^^^^^^^m m artPDCi> hiarvl ad f-xporl- 


trbrlir conlnct»d tbe miuelM ^^^| 


^^^^^H 


of A frof 'a l^ffs, VI. 013. ^^| 


^^^^^B Mo NoTTiQi OrnaDTim. ▼. £M* 


Volui. (L"ia>l774i, loreotcd lb* ■ 


^^^^B 


ToTtnly Ivilt9f7 OSOtq. Vt. ■ 


^^^^^1 Oftineo nS^161S>. T. 29{>.3C3. 


S5£3eL ■ 


^^^^^^f tavB motion. 


Count i(uiur«rd aT&3-l8l«> ^^H 


^^^^^^f TbaniM»n«t<r Invoitrd. 


Th*< NiKuro of HvttC Vltl, 4SS. ^^M 


^^^^^H Torrwni I'lTtf'miHl thp baro&Mter 


^^M 


^^^^H 


Thomjijt Ydud^ <1773-UZV) V 


^^^^^^^H Goerlrkc In tcdIhI tb# afr-puttip 


Ou tti4f lutorfcrenco of Lijfbt H 


^^^^^1 CtfifiO). 


WmrtMi. Vni. 442. ■ 


^^^^^^1 Poicsf r*rored Uat It ta tbo 


Uuusphrj Darr <I773'182>|, Vlll. ■ 


^^^^^^H weli(ht thf thtft cftu«*a 


3G1, ■ 


^^^^^^H ttie rise of Uie mercunr (IfiSfi). 


DIacoTerj of aJknllM b; el^c- H 


^^^^H 


tnriyalB. vni. SO. ■ 


^^^^^^^H Oocrkkf* liircnled Anil electrical 


Karadajr a7»M8C7) ■ 


^^^^^H ED^ciiiDt^ nrrc). vi. iis. 


LkiiwAcatton of Oblorlo«. 1821. ■ 


^^^^^^H LalbDltz Jovcoicd dlfffrcnUal ett- 


Vm.l90L ■ 


^^^^^H 


EtrcvtoItT from Ujtcnetbna. ■ 


^^^^^^1 Koo-tcn a^4MT£TK Tl, IS3141. 


IX. 17'3L ■ 


^^^^^^H [iiT<^t<il method of Buzkna, 


Ueyi^r. T'oAcILdi;, and Jonl*: ^^^| 


^^^^^H 


lito (^^octiKTTntKia of Eawgx* ^^H 


^^^^^^H Tbe Compotflttoo of Llffbt. TI, 


IX. 370. ^^H 


^^^^H IM-IU. 


U^rmaiui ndubolu OSSMSM) V 


^^^^^B Tb^Tbeorr of Grarllatloii. VI, 


Tbe CouserratloD of Bncrgy ^^H 


^^^^^V 


{miK is^ ^^0-^9. ^^M 


^^^^^H An>ll^ tbeTbeoTT to expUlb 


UAEw^n. Jamrii CrUrtc, X. 2I3L ^^M 


^^^^H tb« tide*. HC. (1482f. 
^^^^^H BoaDKT tvttinatcO tbe vr4iiclt7 ^ 


Electrtcltr Atv\ llgbt vibnatiooa V 
In tbe Ktbef . H 


^^^^^M Itffbt to b« ISaWO mllp* a m^ 
^^^^H ond OBTO. Proff, Vl. US, 146- 


UerU' Hactric wares, X, S15. H 


^^^^H 


UarcotU'a wirelooa tolejtnphr* X. H 


^^^^H Hi>j-ffh«M nnm-iasKK vt, iii-iu. 


343. ■ 


^^^^^^H DI»oov«rM tbe rlotfa and tb« 


BOatceo, ^^^1 


^^^^^^1 aUtb HAt^lMtv of Satora 


Tbv X-Rafa. ^^^1 


^^^^^H 


Kofrm. X. fi4- ^^1 


^^^^^^M iDVPDtKl tba pfTtulQlum doclE 


Crooktta. ■ 


^^^^^^, (MU 


TeiepaUlT. X 36L ■ 



^^^^^^^^^^^^V^^GBNBRAL 37 1 




^H 




Poljblaa ^^B 


^1 aiul Naiani Sch-occ}. 


Kio«rapbj, 111. Uft. ■ 


■ Pierce, WUlUm 


All Aiuiijvia Qt tbv RonvD Gorem- 1 


■ In Utt y wl«rftl CooTendOD 


meat, Ul, lt>6. 1 


H A ciUf «Q n«t i>f A u&ttii State but 


Th* Mllltsrr laitltuttotitt of Uw ^J 


■ of (hir Coitod aiatcs. vit. zu, 


UoioaDa, Ul. 172. ^H 


^^^ nikclcn<>r, (ifD. OhtrlM Cck^vr^rih 


UoiDO UEid Caniia^o, III» UK. ^^1 


^^^ft Id llic Ffllcrat CoUTcftUofi 


Pop^ iH^t* Bffiiirlooi. ^^1 


^^^H AmtOHt Ibe UoOM aloDe orlflfiAt 


PnctorHbtp eftabUibed. Ul, i$„ ^H 


^^H lug hkomj t»me. Vtu S75. S62. 


ITi-abj ii^naii. V. ^^M 


^^^H Ttmt Uic Suitr lem'^^iii^i^ ctn- 


VsU'SiWy. Jowpb ^^1 


^^^B IfOl tbe dectfoD ur U«iirM0tit]|' 


«WiEnip[>l. VL 2T«. ■ 


^^m tl?€l, Vn. 307. 309. 


Tbe DlaooTei7 of OzTfBO, VI, 3T9u J 


^^^H rrupuvnj A cumpromlM; com* 


PrlfitinK. V, s. ^^H 


^^H Qiiniv. vn. 33S. 


pTOciL-r, h^iaetd ^^M 


^^^1 AfEUist AdJonnmtcQt before 


BlOfrapbf. X. US, ^H 


^^H draltUv a coiui;UciUi»x, Til* 


C-juOltlotia Ul gaba, X, U& ^H 


^^^ SSL 


ProtBicorat ^^| 


^K Ploduier. Cliarlee. 


Blo^rapEij. 11, IM. ^H 


^^^ ii Ue FMmi CDoreDtioa. 


0;>UuoDa. 11, U7, US. 801-8IIL ^H 


^^^H On c«IOitiltt09 to prepATO ralM^ 


Protectlofi AMI Freo Trade (toe Free 1 


^^H vij, est 


Trade aod I>rotectloci>. 1 


^^^H PIa& ror s Const ttuilcci. 
^^^H For Appoint meat ot S«nat* by 


Psjrdiolonr (See inOJoiopbj aod Bh>- 1 

loST) ^M 

Tlmiuaft AQoltiaa (ISllS 1 •12T4J. ^^H 


^^H Stale le«i*l«ttir«K VU. aO. 


^^^H CtIIs of Ilt# CoDfedeTBlioQ Ciiut 
^^H be rciQCKiicd. vn, 2Sa. 


TUforr or KDOwJeClfe, IV. »S. ^H 
Tbtiiuas Hutibee 0Jm\V9i. 1 


^^^H AftliMC eqvahcy to 8«i»iU; VII, 


All cvixBcioaaDcM redudbJa to J 


^^H l3Sw8fi7. 


dotloo. VI, 93. ^M 


^^^P For countlnc tlie blacks Um aame 
^^■^ M tbe vbUes. VIX. W- 


J«liii Loikc 4103^1704) ^H 


On Miuatloxi, Ulcai, and rab- ^ 


■ Pippin 

■ DOQfltlOli 6r, tV, 20A, 


AoiM^e. VI. lOL 
Berlirier (ie8&-lT&3>. 


■ Platetntus 


PrUiclptcfiof Haxouk Knowled^e^ 


■ Aristotle ocu U, 4347. 


VI.17J. 


■ f'itt (See Cbatbami 


Bumo (1TU-1T7S), 


H^ Piftto 


Aimlmt Cnoiie aad Ettect TI, 


^^K filognpbj. 11, lia 


135. 


^^^H Tbe r<o««ibiiiur ut Sdence (Tbeaet- 


AioiLiut rcTBooal ideottCTi TL 


^^H 1UBL 


lfi9. ^ 


^^^H Tbe I>o>rtTlnv of Id«NU iPunueo- 


Rani 11T2MS04). ^H 


^^H lOcaK U. £3f. 


Prti>i-r(>iD<ma. Vt, £08, ^^ 


^^H Fbavdo. 11, »r 


<7dt]j]n*> of Poi^ R«aftoD, Vt, W7, 1 


^^H 71w ld«a] State. It. SU. 


Fictile OTGMtUk 1 


^^^H Orfgiaand &iii<-uticin. n, an. 


Docirliw of KiloirMn VIlI 1 


^^^F Oommachj In tbv ^tmt». 11, 328. 


319, J 


H nebeltiu. 111. (-$L 


Comtc aT93-lSST>» ^H 


^^^ Pltor tbe Elder 


Law or v^ognm, xnu 845. ^H 


^^K niOffTBtibj. III. 198, 


Lotu. K^hner. and Wvndt. X. StT. 1 


^^^1 Acceont of tbe World tfid Its Ble- 


BroTA. X. 237. J 


^^H m«fits Odeu of TtiB«>, IIL SH, 


Hltssc X, 397. ^H 


^^^P Tbe Ini^nton of VarfoQ* TbtDfft, 


Fvrrtor. ^^1 


^^~ III. 305-110. 


l^KHlktttloD of rsnctlQlie IB tbe ^i 


^1 riiny the Ycunirer 


Dratn, X. SS8-361. J 


H On tb* CbHiliau. IV, 1* 


Oook«a, ^J 


^M nutiircb 


Telepatlir, X. SSMS7. ^M 


^^^ Bh>rrapfij. 111. 37a 


PtoleiDj ^H 


^^B Tb« TnlDtotf of Gliltdrvti, III, STO- 


Tliv<irr uf tlie beavmi^ III. 3IQ. ^^M 


V LtcoiVQv. II. 10(-13&. 

^1 rolltkal Crvi>irn)7 <!<«« BcoDOiDlct>, 


r^iUic ou-D«nhSp. X. £-134. ^H 
PuMJllao Ljmc in. 47. ^H 


^1 roUttml 9o1«focu (See GovenuncDt, 


PtiMr Won. IIL Its. ^H 


^^ tkieoce oO> 


Puritau Rerelutlnn V, Xn480i ^H 
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T. 1&1-179. 
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tbo mftox Kod» or D3!ni< lo 
MM!, and Idffitiapd limt i>on 
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"Hgbi.fi>ld patb." I, L3*-i24, 
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All tUt* AiJivnpi. th^ Mi^a that 
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332-SGS. 
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The relation, n, 4, 
Gii^t'>^U vf tb^ eoda. 11. S-24i 
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I!, 7. 
Conqiir^t of Croooi by Znw. II, 
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The theft of fire for man by 

FToiDKbcu*, It 15, 37. 
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BuU^unifp, U. Z2. 
Ideaa of Uie Futun; Life 
DOBCcot of Odyuxruc Into 
lJad4<ii. aud bia dc^crlpUoa of 
Uatk^a^ll, 35-4S< 
Bl;«lum. n, i^^Z. 
Tbo loyaterlea, U. 52. 
Ttialoe (&86 B. VX IL 13d. 
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«d by XoDupbabPA (571 1 •lit)? 
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